
& ffl 3g gfc 43 

i. -&&m 'i) i & m m\- mmm rmti m m&m dna sjv. mk. 

mm. m # t m m & &. n % m m dna m\nm n% . w. -~p s ry? & m dna 

% to m ') I & ^ *i 1*1 i% al« ^i^iYm h" dna w „ 

oxyli ahp C & [*] |ft 'j 1 |aj [x i$ ; 'j | ild #J ftf I 7 !' H<; /-/?o5 ^ 

i«ft«jttA<J rpsL rrs g@ 5 S|jgZliKTI»laiS1£fi<J embD Ii ; 

'j|^:i|t^fi£l!V-|a^+^^i p«o4 SlSlln^l^E Fluoroquinolones Fl^'ftffi gyM « 

i^i. rp0 B m\E%^m\%: 


W'l 

gga 

g 1 1 

ctt 

c q a 

cac 

W2 

cag 

cca 

get 

gag 

cca 

W3 

age 

t ga 

gee 

aa t 

tea 

W4 

att 

cat 

gga 

cca 

gaa 

W5 

tgg 

ace 

aga 

aca 

acc 

W6 

caa 

ccc 

get 

gtc 

ggg 

W7 

ccg 

ctg 

teg 

ggg 

tt 

W8 

ggt 

t ga 

ccc 

aca 

age 

W9 

ttg 

acc 

cac 

aag 

cgc 

W10 

aag 

cgc 

cga 

ctg 

teg 

Wll 

cga 

ctg 

teg 

gcg 

ctg 

W12 

t eg 

gcg 

ctg 

ggg 

ccc 

Ml 

gga 

gtt 

gtt 

egg 

cac 

M2 

cca 

gec 

ate 

tga 

gee 

M3 

age 

cag 

cng 

age 

caa 

M4 

cca 

get 

ggg 

cca 

att 

M5 

cag 

ctg 

acc 

caa 

ttc 

M6 

get 

gag 

cna 

att 

cat 

Ml 

ctg 

age 

c n a 

t_ t c 

a tg 

M8 

age 

caa 

ttc 

1 1 c 

a t g 

M9 

gec 

aa t 

tea 

tgL 

tea 

M10 

cat 

gga 

caa 

ccc 

get 

Mil 

gga 

cca 

gaa 

ccc 

get 

M12 

att 

cat 

gaa 

caa 

ccc 

Ml 3 

tgg 

acc 

acc 

cgc 

tgt 

M14 

get 

gag 

cat 

gga 

cca 
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Ml 5 

ctg 

a g c 

cac 

cag 

aa c 


Ml 6 

aa t 

tea 

tag 

a cc 

aga 


Ml 7 

att 

ea t 

g t a 

cca 

g a a 


Ml 8 

1 1 c 

atg 

g t c 

cag 

a a c 

n — 

Ml 9 

tea 

tgg 

age 

aga 

aca 


M2 0 

caa 

ccc 

gat 

gtc 

ggg 


M2 1 

c c c 

g e t 

gcc 

ggg 

g x - x - 


M2 2 

ccq 

c t eg 

t: n g 

ggg 

LLC) 

n ~~ 

M2 3 

gqq 

t" I . G 

a a c 

c a c 

<3 a g 


M2 4 

g 1 1 

q a c 

c a n 

c a a 

g c g 

i \ 

M2 b 

ttg 

a c c 


aag 

c g c: 


M26 

t ga 

c c c 

ana 

age 

gcc 

n- 

M2 7 

aag 

cgc 

caa 

ctg 

teg 


M28 

ccg 

act 

gcc 

ggc 

get 


M29 

cga 

ctg 

trig 

gcg 

ctg 

n- 

M30 

gac 

tgt 

ctg 

cgc 

tgg 


M31 

teg 

gcg 

ccg 

ggg 

ccc 



l, g 


- 1:. , a 

■ t , g , a 
- g , t , c 
-a r g 


n a , t , g 


S12-9 (1 ) : 
S12-9 (2) : 
S12-43 (1) 
S12-43 (2) 
S12-88 (1) 
S12-88 (2) 
S12-88 (3) 
S12-93 (1) 
S12-93 (2 } 
16S-491 (1) 
16S-491 (2) 
16S-512 ( 1 ) 
16S-512 (2) 
16S-513 (2) 
16S-516(1) 
16S-516 (2) 


mhimm r P si mmw >rs mmm&mfh: 

ctg gtc cgc aag ggt 
ctg gtc cac aag ggt 
act ccg aag aag ccg 
act ccg agg aag ccg 
egg gtg aag gac ctg 
egg gtg agg gac ctg 
egg gtg cag gac ctg 
gcc tgg tgt gcg eta 
gcc tgg tat gcg eta 
gaa gaa gca ccg gcc 
gaa gaa gta ccg gcc 
gtg cca gca gcc gcg 
gtg cca gta gcc gcg 
gtg cca get gcc gcg 
cag cag ccg egg taa 
cag cag ctg egg taa 


1 6S-/98 ( 1 ) 
16S-798 (2) 
16S-877 ( 1 ) 
16S-877 (2) 
16S-904 ( 1 ) 
16S-904 (2) 
16S-905 (1 ) 


taq tec acg ccg taa 
tag tec atg ccg taa 
ccg cct ggg gag tac 
ccg cct gag gag tac 
taa aac tea aag gaa 
taa aac tna aag gaa 
aaa act caa agg aat t 
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16S-905(2): 'aaa act cga agg aat t 

16S-906(2) : aaa act cac agg aat t 


Fluoroquinolones tfiiHW] gyrA S&j^^#^f : 


GyrA8 8 ( 1 ) : 

ccc 

gca 

egg 

cga 

cgc 

GyrA88 (2) : 

ccc 

gca 

ctg 

cga 

cgc 

GyrA90 ( 1 ) : 

ggc 

gac 

gcg 

teg 

ate 

GyrA90 (2 ) : 

ggc 

gac 

gt g 

teg 

a t c 

GyrA91 ( 1 ) : 

c q a 

c qc 

q t c 

q a t 

c t a 

GyrA91 (2) : 

cga 

r: q C 

gec 

ga t 

c l a 

GyrA94 ( 1 ) : 

gat 

\- a 

cga 

c a g 

cct 

GyrA94 (2) : 

gat 

eta 

cna 

cag 

e c t 

GyrA94 (3) : 

gat 

eta 

cgn 

cag 

ect 


katG 


i nhA 


ahpC oxyR Mi 


\sm ahp c mmm^mK^m^mi ^ : 


OA4 (1) : 
0A4 (2) : 
OA-4 (1) 
OA-4 (2) 
OA- 6 (1) 
OA- 6 (2) 
OA- 9 (1) 
OA- 9 (2) 
OA- 10 (2) 
OA- 12 ( 1 ) 
OA- 12 (2) 
OA- 32 (1) 
OA-32 (2) 
OA-34 (1) 
OA- 3 4 (2) 
OA- 3 9 (1) 
OA- 3 9 (2) 
OA- 4 4 ( 1 ) 
OA- 4 4 (2) 
OA- 4 5 ( 1 ) 
OA- 4 5 (2) 
OA- 4 6 (2) 
RBS-A ( 1 ) 
RBS-A (2 ) 
RBS-C (2) 


ttt ggt tgc gac att 
ttt ggt tac gac att 
gcg aca ttc cat cgt 
gcg aca tec cat cgt 
gac att cca teg tgc 
gac att eta teg tgc 
att. cca teg tgc cgt 
att cca ttg tgc cgt 
att ; cca ten tgc cgt 
cca teg tgc cgt gaa 
cca teg tac cgt gaa 
tgt cag gca aag gtg 
tgt cag gta aag gtg 
tea gget aaa ggt gat 
tea ggc aga ggt gat 
caa agg tga tat ate 
caa agg taa tat ate 
gtg ata tat cac. ace 
gtg ata ttt cac ace 
gat ata tea cac cat 
gat ata tat cac acc 
gat ata tta cac cat 

egg cga gac gat agg 
egg cga ggc gat agg 
egg cga gat gat agg 
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RBS-T (1) : 

cga 

tag 

gtt 

g t c 

gqg 

RBS-T (2 ) : 

cga 

tag 

gat 

gt c 

qqq 

Z? ZJ ZJ 

RBS-T (3) : 

cga 

tag 

ggt 

gt c 

ggg 

KatG275 (1) 

: egg 

taa 

gac 

cca 

tgg 

KatG275 (2) 

: egg 

taa 

qqe 

cca 

tqq 

ZJ ZJ 

KatG833 (1) 

: get 

gga 

ge a 

gat 

qqq 

ZJ ZJ ZJ 

KatG833 (2) 

: get 

gga 

gta 

gat 

ggg 

KatG848 (1) 

: ctt 

ggg 

ctg 

gaa 

gag 

KatG848 (2) 

: ctt 

ggg 

egg 

gaa 

gag 

KatG315 ( 1 ) 

: ate 

ace 

age 

ggc 

a t c 

KatG315 (2 ) 

: ate 

ace 

ace 

ggc 

a t c 

KatG315 (3) 

: ate 

ace 

aga 

ggc 

ate 

KatG328 (1) 

acg 

aaa 

tgg 

gac 

aac 

KatG328 (2 ) 

acg 

aaa 

ttg 

gac 

aac 

KatG328 (3) 

acg 

aaa 

tgc 

gac 

aac 

KatG463 (1) 

cag 

ate 

egg 

gca 

teg 

KatG463 (2) 

cag 

ate 

ctg 

gca 

teg 

KatG488 ( 1 ) . 

gcg 

aca 

age 

gcg 

gcg 

KatG488 (2) : 

gcg 

aca 

ate 

gcg 

gcg 

KatGSOO (1) : 

gee 

tgc 

age 

cac 

aag 

KatGSOO (2 ) : 

gee 

tgc 

ace 

cac 

aag 


EmbB306 (1) 
EmbB306 (2) 
EmbB306 (3) 
EmbB3 0 6 (4 ) 
EmbB3 3 0 ( 1 ) 
EmbB330 (2) 


cct ggg cat 
cct ggg cnt 
tgg gca tgg 
tgg gca,. trig 
gga tec ctt 
gga tec cgt 


ggc ccg 
ggc ccg 
ccc gag 
ccc gag 
egg ctg 
egg ctg 


n g, c 

n a, t , c 






PncA55 ( 1 ) 

: ate 

gac 

ccg: 

:;ggt 

gac 

PncA55 (2) 

: ate 

gac 

acg 

ggt 

gac 

PncA55 (3) 

: ate 

gac 

ccg 

gtg 

aec 

PncA5 7 ( 1) 

: ggg 

tga 

cca 

ctt 

etc 

PncA57 (2 ) 

: ggg 

tga 

cga 

ctt 

etc 

PncA63 (1) 

: cac 

aec 

gga 

eta 

ttc 

PncA63 (2) 

: cac 

ace 

gca 

eta 

ttc 

PncA68 (1) 

: teg 

teg 

tgg 

cca 

ccg 

PncA68 (2 ) 

: teg 

teg 

ttg 

cca 

ccg 

PncA69 (1) 

: teg 

tgg 

cca 

ccg 

cat 
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PncA69 (2 ) 
PncA72 (1 ) 
PncA7 2 (2) 
PncA7 6 (1 ) 
PncA76 (2 ) 
PncA8 5 (1 ) 
PncA8 5 (2) 
PncA96 (1 ) 
PncA96 (2 ) 
PncA132 ( 1 
PncA132 (2 
PncA137 (1 
PncA137 (2 
PncA138 ( 1 
PncA138 (2 
PncA139 ( 1 
PncA139 (2 
PncA141 ( 1 
PncA141 (2 
PncA142 ( 1 
PncA142 (2 


teg 

acc 
acc 
cag 
cag 
ccc 
ccc 
tct 
tct 


tgg 

gca 
gca 
egg 
egg 
agt 
agt 
aca 
aca 


tgt ggt egg 
tgt ggt cag 
acc gat cat 
acc gat cgt 
gat cat tgt 
gat cat tat 
cat tgt gtg 
cat tgt gcg 
gtg cgc cag 
gtg cgc ccg 
cgc cag acg 
cgc cag ang 


cga ccg 
tfcg cgt 
teg cgt 
tac tec 
tec tec 
ctg gac 
ccg gac 
ago gtg 
a q g t g c 
tat 
tat 
tgt 
tgt 
gtg 
gtg 
cgc 
cgc 
aeg 
acg 
gec 
gee 


cat 

cag 

cag 

egg 

egg 

acg 

acg 

cct 

ct; a 
Lgc 
tgc 

gtg 

gtg 

cgc 
cgc 
cag 
cag 
gee 
gee 
gag 
gag 


-a , t 


4.tmummt i~4 ®mmt-&K, 2tir<E£y-, mt pcr swrm 
m&mmfrm., mim pcr ^m%-. 


RpoBl : 

t cacaccgcagacgtt gat 

RpoB2 : 

cacget cacgtgacagacc 

Rpsl : 

ggtagatgccaaccatccag 

Rps2 : 

tcttgacaccctgcgtatcc 

16S1 : 

gggttctctcggattgacg 

16S2 : 

cgagctctttacgcccagta 

16S3 : 

gcagtaactgacgctgagga 

16S4 : 

cgttgcatcgaattaat ccac 

GyrAl: 

gg tgctctatgcaatgt teg 

GyrA2 : 

gcttcggtgtacct cat eg 

OA1 : 

attgatcgccaatggttagc 
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i 


0A2 : 

cecrnetarrr'af^et ct~ t~ nn 

v — * m ^ ^ — *— i v_j cj. * v_ v_. i_ ^ w w 

InhAl : 

^ t-^ v_J \ — \ — *■ — - V — - ^ l_ "s-J i — - CJ U U l.^ 1 

InhA2 : 

a rl" Qrir^rnnnflt a^naa 1" rrn 

1 — < 1 — ■ v- <-A t-i \ — ■ \J 's-J CA U CJ W Ci CJ W VJ 

KatGl : 

cataaacaacateaaaaeao 

KatG2 : 

ccgtacsggstctcgagg^a 

KatG3 : 

cccjagattgccagcct t:a 

KatG4 : 

agggtgcgaatgaccttg 

embBl : 

t gat at teg get t ectqet c 

embB2 : 

get gacatgggt cat cage 

PncAl : 

ggcggactaccatcacgtc 

PncA2 : 

ccgttctcgtcgactcctt 

PncA3 : 

tcgaaggagtcgacgagaae 

PncA4 : 

acacacccgctgtcaggt 
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pi-til ^^iM 

(3 (27-28) 1 TGG TGA GGC CCT GGG CAG 

P (27-28) 2 .GGT GAG GCC CCT GGG CAG 

{3(43)1 GGT TCT TTG AGT CCT TT 

(3(43)2 GGT TCT TTT AGT CCT TT 

(3(42+T)2 AGG TTC TTT TGA GTC CT 

IVS (2-1)1 CTT CAG GGT GAG TCT 

IVS(2-1)2 CTT CAG GAT GAG TCT 

(3 ( 1 ) 1 ACA GAC ACC ATG GTG CAC CT 

(3 ( 1 ) 2 ACA GAC ACC AGG GTG CAC CT 

P ( 8 ) 1 GAG GAG AAG TCT GCC 

P(8)2 TGA GGA GGT CTG CCG 

(3(8-9)2 AGG AGA AGG TCT GCC 

p(37)l TAC CCT TGG ACC CAG 

P(37)2 TAC CCT TAG ACC CAG 

P(+40-43)l GCA ACC TCA AAC AGA CA 

P ( + 4 0-43) 2 AGC AAC CTC AGA CAC CA 

P(P31, IVS1)1 CAC CCT TAG GCT GCT GG 

P(IVS1)2 CCC ACC CTG AGG CTG CT 

P(31)2 CCC TTA GGT GCT GGT GG 

P(cap+l)l ATT GCT TAC ATT TGC 

P(cap+1)2 ATT GCT TCC ATT TGC 

P(19)l AAG GTG AAC GTG GAT 

P(19)2 AAG GTG AGC GTG GAT 

P(95+A)l CTG TGA CAA GCT GCA 

P(95+A)2 TGT GAC AAA GCT GCA 

IVS (2-5)1 AGG GTG AGT CTA TGG 
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IVS(2-5)2 AGG GTG ACT CTA TGG 

3(41-42)1 CAG AGG TTC TTT GAG T 

P (41-42) 2 CAG AGG TTG AGT CCT T 

IVS (2-654)1 GTT AAG GCA ATA GCA 

IVS(2-654)2 GTT AAG GTA ATA GCA 

(3(17)1 CTG TGG GGC AAG GTG AAC 

p(17)2 CTG TGG GGC TAG GTG AAC 

(3(71-72)1 TGC CTT TAG TGA TGG 

(3(71-72)2 TGC CTT TAA GTG ATG 

(3(71-72)3 TGC CTT TTA GTG ATG 

IVS (1-5)1 CAG GTT GGT ATC AAG 

IVS (1-5) 2 CAG GTT GCT ATC AAG 

IVS (1-1)1 TGG GCA GGT TGG TAT 

IVS (1-1) 2 TGG GCA GTT TGG TAT 

(3(30)2 CTG GGC GGG TTG GTA 

P(-28)l GGG CAT AAG AGT CAG 

P(-28)2 GGG CAT AGG AGT CAG 

p(-29)2 TGG GCA TGG AAG TCA 

P(-30)l CTG GGC ATA AAA GTC 

P(-30)2 CTG GGC ACA AAA GTC 

P(-31)2 GCT GGG CGT AAA AGT 

P(-32)2 GGC TGG GM TAA AAG 

P( 14-15)1 TAC TGC CCT GTG GGG CAA GG 

P (14-15) 2 TAC TGC CCT GGT GGG GCA AG 

HbE(2 6)l TGG TGG TGA GGC CCT 

HbE(2 6)2 TGG TGG TAA GGC CCT 

atik^m&fiLfc, HbH, HbS, %U HbM JfiL^EgfiJ^ 

Constant Spring 

P(cs)l ATA CCG TTA AGC TGG 
P(cs)2 ATA CCG TCA AGC TGG 
Quong SZE 

P(qs)l GCC TCC CTG GAC AAG 
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P(qs)2 GCC TCC CCG GAC AAG 

HbSHZI^Jfil.^ 

P(hbs) 1 ACT CCT GAG GAG AAG 

P(hbs)2 ACT CCT GTG GAG AAG 

Duan 

P(duan) 1 GTG GAC GAC ATG CCC 
P(duan)2 GTG GAC GCC ATG CCC 
HbM 

P (hbm) 1 TAA GGG CCA CGG CAA 
P(hbm)2 TAA GGG CTA CGG CAA 
P(hbm)3 CGA CCT GCA CGC GCA 
P(hbm)4 CGA CCT GTA CGC GCA 
P(hbm)5 AAG AAA GTG CTC GGT 
P(hbm)6 AAG AAA GAG CTC GGT 
P(hbm)7 TGA GCT GCA CTG TGA 
P(hbm)8 TGA GCT GTA CTG TGA 
P(hbm)9 GAA GGC TCA TGG CAA 
P (hbm) 10 GAA GGC TTA TGG CAA 
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0^70 x 4 DNA«t, Slfc^^Bt^'J^t^J&^Pa, pJ&^&Jfi*, jfil 
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ift m # m s 


mmmmimmmm&^mffi&mm^M dna mtii^^^it, & 
w«^m@^t>p^w 5' ^mm<mm% dna sitwpw^ij 6-mm 
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m =# m n 


^{&mmm,mfe 79 x 4 dna m$r, m^mmHmm^ummmBm^ 
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m m m m 


i§»jt> mx. mwMfrT-tm±mfemnmtM 28 dna mt, nj 


Chinese Application No. 001221620 


i 

mi immmmfcmmmxmmzi&tf} dna &n 

A & "J j 0 R - f 1' ft »J I m it & ft f*i ta ^ 11 fi'J +h ^ * h ^ ^ m DN a & ;t o 

#i ft- ^ld£itt^f«SiiJl ifi ft 4**jt-: m m tlMAIfe 

^itt 1882 ^44ii (^.W) :^rrMf^M----^ft[t 

(Mycobacterium tuberculosis), it^WJ'^UTMm, ftAA^- 4=3U 

i^%k%^ 1~4uhk 0.3~0.6um, fi^dfi^ffl-fcft®, pj^fcfc 

isi= rLK^feMfer-fe, ft^^i^s^j 37°c , rtm^mmm&'AL^&ft* 
mmmtm^mmt-Mm, loons ^h^hlm^t 2~ 3 'H^-^is 

no mmi±£tf]xw&& , mtmnmrnmn^ fmmmm^ 
m*mm, ^±^mm^itmm^'Mmmm^t:m^m^r^-. 

umA8o^it^m, -mkAinEimmiTMittm, m^^mmM. 
*m±?\-Mfe& B &&&m,mft, itmmx^.mmAmz%\ a^stii^ 

^•teit^BW n ^A^^^^tr-K. 2000 t>m&m%, m^mm 
mm soo -ji, mtzik 300 , %ttmmKt:A%cn---4tLo ^muy-^m^ 
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%.Mffim%LmB-&o {t±m&mti, %mm&%m htv /i 

t -fts. -m htv &#tfmti%&mmmf&mo E.^ j-^m^m^m 

^■wmmmmmm^ mmm, mm®. \%®m. 

i 7 r % m % 'tx m iji: m . m ^immtftm gt ^ ^ ^ m m %. n. % m n m mm-m, 

Hilt, ^iftiT-IffffflWtii-ffieHMiyji^il, ffiRABfl^ 

-itiij^g. w^^hb, mmmmmn, *w#M&fc**r#®ft^ 

ji k m m m m m. * m m t± i -- # «o & n m ^ ^ ^ , & # a bt w mmm* ^ 

& *fc fl-J ft & M , & W * "J T- W m ft & it ® , $g *r f& ^iSW^tlsA/llfe 1% ffj ft 

tii7kw-Mi&, ^m^xmrnmrn^mm^, tm-£mAm-~^Rtiwu 
mxm so%mmxmmmm, t&x-fnmm^, mmmmm^& 9o%u±, 
mmmkffiWiir&fomxhm&° mat, ^mmmi^m^m^ 

smmm^tiimttito r P oB mm-. mm-&mmmm.m rpsL ship n -s i@ ; 31 

^Jj£TI?£/lI*jWJ embB 1@; pncA iSfl^lfe 

Fluoroquinolones JTtMiltt gyrA ffiE^M. ^t^ff MtKlffi^tAHtt^ffltflffe^P 

"Ft: 



<1- Jij-ivL'U 

mm 



ffilffjij mycolic acid 

katG 

42-58% 

inhA IE 

21-34% 

ahpC m\M 

10-15% 
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rpoB ii 

96-98% 

k>fc -ffs- 


rpsL mm 

52-59% 

1 

ITS SS 

8-21% 


WMfi'J arabinogalactan 
fO lipoarabinomannan 

embB 

47-65% 

Fluoroquinolone 

WkA DNA gyrase 

I..... . ....... . _ 

gyrA SIS 

75-94% 



pncA 11 

72-97% 


katG: catalase-peroxidase; inhA: enoyl-acyl earner protein reductase; ahpC: 
alkylhydroperoxide reductase-, rpoB: subunit B of RNA polymerase; ipsL: ribosomal 
protein SI 2; rrs: 16S rRNA; embB; arabinosyl transferase; pncA: pyrazinamidase 
nicotinamidase; gyrA: DNA gyrase subunit Ac 


til ijft >v . % m ft m m trc m a w m .ii m&tk m frmm m m m ft m & 

feiTfft(disk diffusion), i$#»#(broth dilution) > S£$§f##(agar dilution)*!^ 
Jgr ^(gradient diffusion)^. B^^^ffU^i^^S^tft , &$J&ftI*itt#trr 

lt*J fc?£f&% llm J^&^^(ft— (Franklin R Cockerill III, Gantimicrobial 
Agents and Chemotherapy, 43(2), 1 99-2 1 2, 1 999) o ilffi ^^TffiJ^ttffl^SS 
^^I^JTj /ii-l^W: (1) PCR-SSCP (single-stranded conformation polymorphism), 
SSCP teflj^-tft DNA ^ T-ffi^tt PAGE 4 J fe&3£^|®2M^&&^& { Jl4M. 1*1 

jftw^ss5£i?-witsfl#i£, a-?-bfa orita m'mmmgM^xmm^ 

&145Jt5x(Orita, M., el al., Proc. Natl. Acad. Sci. USA, 86, 2766, 1989), itfa\SLffiAk 

/i?2iiH : "-^fe"ff ®fAHttSia^»JM77 (Heym B et al., Mol. Microbiol. 15, 235- 
245, 1995; Rouse D. A. et al., Antimicrob. Agents Chemother. 39, 2472-2477, 1995; 
Selvakumar N, et al., Curr. Sci. 73, 774-777, 1997; Sreevatsan S, et al., Antimicrob. 
Agents Chemother, 41, 1677-1681, 1997; Telenti A, et al., J Clin Microbiol., 35, 719- 
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723, 1997; Temesgen Z, et al., Mol Cell. Probes, 11, 59-63, 1997; Whelen A. C, et al., 
J Clin Microbiol., 33, 556-561, 1995; Victor T. C, et al., Antimicrob. Agents 
Chemother, 40, 1572, 1996) ; (2) PCR-RFLP(restriction fragment length 
po lymorphism) , i£ jj v£ *ij l-j £ W U U \H W M *f ffi H T if/^M It ItfJtfJ. >F M 
WSSff^^^'i^lnlWF&i^SlilfCNachamkin I, et al., Clin Infect Dis., 24, 894- 
900, 1997; Cockerill F. R, et al., J Infect Dis., 171, 240-245, 1995; Haas W. H, et al.. 
Antimicrob. Agents Chemother, 41, 1601-1603, 1997) u ^RhMIH" 
t3&3£75£ -MtJ]{±L&M; (3) PCR-LiPA(line probe assay )( Rossau R, et al., 
Antimicrob. Agents Chemother, 41 , 2093-2098, 1997), i^Tf fe'Mi&fr PMiftf* liM 

t&m*. «jt, &m.ikwmmtm, Man^. ^m^m^n-, w dna 

Musser J. M, et al., J Infect Dis., 173, 196-202, 1996; Sreevatsan S, et al., 
Antimicrob. Agents Chemother, 41, 600-606, 1997; William D. L, et al, Clin Infect 
Dis., 26, 446-450, 1998; Sreevatsan S, et al., Antimicrob. Agents Chemother, 40, 
1024-1026, 1996; Sreevatsan S, et al., Antimicrob. Agents Chemother, 41, 636-640, 
1997; Takiff H. E, et al., Antimicrob. Agents Chemother, 38, 773-780, 1994), 

Affymetrix JT £ 7 ^®ff ®W^ ¥iaI^ttSiaK>t(A.Troesch et al., 

J of Clinical Microbiology, 37(1), 49-55, 1999; T.R.Gingeras et al., Genome Research, 
8,435-448,1998), Wh^i^M^ DNA j^fe-£l£;fr$££i£tt± 

m^&mmm, x-RF.mm-wmmm&Mo orchid Biocomputer ^ jts 

7^l#JE#i^^taira 7b'fe(S.R.Head et al., Molecular and Cellular Probes, 13, 81-87, 

1 9 9 9 ) & $ ij m *t- m &-?mfflmm3\wmwffi&ft&i i f£&# \ »j 

iK^mmmmm^mm^mmm mmmm^mmm^m dna . 
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rr&Mf&$^ dna ,"K>t » fi— 

^ra£7&«Biiis^^ dna m^mmn. 


Wl gga gtt ctt egg cac 

W2 cag cca get gag cca 

W3 age tga gee aat tea 

W4 att cat gga cca gaa 

Wb tgg acc aga aca acc 

W6 caa ccc get gtc ggg 

W7 ccg ctg teg ggg tt 

W8 ggt tga ccc aca age 

W9 ttg acc cac aag cgc 

W10 aag cgc cga ctg teg 

Wll cga ctg teg gcg ctg 

W12 teg gcg ctg ggg ccc 

Ml gga gtt gtt egg cac 

M2 cca gee ate tga gee 

M3 age cag cng age caa n c,g 

M4 cca get ggg cca att 

Mb cag ctg acc caa ttc 

M6 get gag cna att cat n a,g 

M7 ctg age cna ttc atg n t,c 

M8 age caa ttc ttc atg 

M9 gec aat tea tgt tea 

M10 cat gga caa ccc get 

Mil gga cca gaa ccc get 

M12 att cat gaa caa ccc 

M13 tgg acc acc cgc tgt 

M14 get gag cat gga cca 

Mlb ctg age cac cag aac 

M16 aat tea tag acc aga 

Ml 7 att cat gta cca gaa 

M18 ttc atg gtc cag aac n t,g 

M19 tea tgg age aga aca 

M20 ^aa ccc gat gtc ggg 
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M21 

ccc 

get* 

gec 

ggg 

gtt 



M22 

ccg 

ctg 

trig 

ggg 

ttg 

n 1 , 

a 

M2 3 

ggg 

ttg 

aac 

cac 

aag 



M24 

gtt 

gac 

can 

caa 

gcg 

n 1 , 

g / a 

M25 

ttg 

acc 

enc 

aag 

CQC 

n g , 

t , c 

M2 6 

tga 

ccc 

ana 

age 

gec 

n a , 

g 

M27 

aag 

cgc 

caa 

ctg 

teg 



M2 8 

ccg 

act 

gec 

ggc 

get 



M2 9 

cga 

ctg 

t ng 

gcg 

ctg 

n a , 

t / 9. 

M30 

gac 

tgt 

ctg 

cgc 

tgg 



M31 

teg 

gcg 

ccg 

ggg 

ccc 




S12-9 (1) : 
S12-9 (2 ) : 
S12-43 ( 1 ) : 
S12-43 (2 ) : 
S12-88 ( 1 ) : 
S12-88 (2) : 
S12-88 (3) : 
S12-93 (1) : 
S12-93 (2) : 
16S-491 (1) 
16S-491 (2) 
16S-512 (1) 
16S-512 (2) 
16S-513 (2) 
16S-516 (1) 
16S-516 (2) 


ctg gtc egc aag ggt 
ctg gtc cac aag ggt 
act ccg aag aag ccg 
act ccg agg aa\g ccg 
egg gtg aag gac ctg 
egg gtg agg; gac ctg 
egg gtg cag gac ctg 
gee tgg tgt gcg eta 
gec tgg tat gcg eta 
gaa gaa gca ccg gee 
gaa gaa gta ccg gee 
gtg cca gea gec gcg 
gtg cca gta gec gcg 
gtg cca get gee gcg 
cag cag ccg egg taa 
cag cag ctg egg taa 


16S- 

798 (1) : 

16S- 

798 (2) : 

16S- 

877 (1) : 

16S- 

877 (2) : 

16S- 

904 (1) : 

16S- 

904 (2 ) : 

16S- 

905 (1) : 

16S- 

905 (2) : 

16S- 

906 (2) : 


tag 

tec 

a eg 

ccg 

taa 


tag 

tec 

atg 

ccg 

taa 


ccg 

cct 

ggg 

gag 

tac 


ccg 

cct 

gag 

gag 

tac 


taa 

aac 

t ca 

aag 

gaa 


taa 

aac 

tna 

aag 

gaa 


aaa 

act 

caa 

agg 

aa t 

t 

aaa 

act 

cga 

agg 

aat 

t 

aaa 

act 

cac 

agg 

aat 

t 


n a, g 


'7 IS Fluoroquinolones Jal^tif^J gyrA S@'^^^i : t 
GyrA88(l) : ccc gca egg cga cgc 

GyrA88(2): ccc gca ctg cga cgc 
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GyrA9 0 (1) 
GyrA90 (2) 
GyrA91 ( 1 ) 
GyrA91 (2 ) 
GyrA94 ( 1 ) 
GyrA94 (2) 
GyrA94 (3) 


ggc gac 
ggc gac 
cga cgc 
cga cgc 
gat eta 
gat eta 
gat eta 


gcg teg ate 
gtg teg ate 
gtc gat eta 
gee gat eta 
cga cag cct 
cna eag cct 
cga cag cct 


n- 
n- 


~a, t , c 
-c, g 


katG ^m, inhA ahpC^lM^ oxyR 


a hp C^ra[^r|i|Hj;x j^^^i^i-l": 


0A4 (1) : 

ttt 

ggt 

tgc 

gac 

att 


0A4 (2) : 

ttt 

ggt 

t a c 

gac 

att 


OA- 4 (1) : 

gcg 

aca 

ttc 

cat 

cgt 


OA- 4 (2) : 

gcg 

aca 

tec 

cat 

cgt 


OA- 6 (1) : 

gac 

att 

cca 

teg 

tgc 


OA-6 (2) : 

gac 

att 

eta 

teg 

tgc 


OA-9 (1) : 

att 

cca 

teg 

tgc 

cgt 


OA- 9 (2) : 

att 

cca 

ttg 

tgc 

cgt 


OA- 10 (2 ) : 

att 

cca 

ten 

tgc 

cgt 


OA- 12 (1) ■ 

cca 

teg 

tgc 

cgt 

gaa 


OA- 12 (2 ) - 

cca 

teg 

tac 

cgt 

gaa 


OA-32 (1) ■ 

tgt 

cag 

gca 

aag 

gtg 


OA-32 (2) 

tgt 

cag 

gta 

aag 

gtg 


OA-34 (1) 

tea 

ggc 

aaa 

ggt 

gat 


OA-34 (2 ) 

tea 

ggc 

aga 

ggt 

gat 


OA-39 (1) 

: caa 

agg 

tga 

tat 

ate 


OA- 3 9 (2) 

: caa 

agg 

taa 

tat 

ate 


OA- 4 4 (1 ) 

: gtg 

a ta 

tat 

cac 

acc 


OA- 4 4 (2) 

: gtg 

a ta 

ttt 

cac 

acc 


OA-45 (1) 

: gat 

at a 

tea 

cac 

cat 


OA-45 (2) 

: gat 

a ta 

tat 

cac 

acc 


OA- 4 6 (2) 

: gat 

at a 

tta 

cac 

cat 


RBS-A ( 1 ) 


egg 

cga 

gac 

gat 

agg 

RBS-A (2 ) 


egg 

cga 

ggc 

gat 

agg 

RBS-C (2 ) 


egg 

cga 

gat 

gat 

agg 

RBS-T (1 ) 


c g a 

tag 

gtt 

gtc 

ggg 

RBS-T (2) 


cga 

tag 

gat 

gtc 

ggg 

RBS-T (3) 


cga 

tag 

ggt 

gtc 

ggg 

KatG275 (1 ) : 

egg 

taa 

gac 

cca 

tgg 

KatG275 (2 ) : 

egg 

taa 

ggc 

cca 

tgg 

KatG833 (1 ) : 

get 

gga 

gca 

gat 

ggg 
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Ka t GR 3 3 



y y a 

y a 

y ci L 

ggg 




i^t /~T /~T 

999 

/—• i - /~i 
v y 

g a a 

gag 

PCa t Gfi A 8 

i Y G. L_ \J3 L> "rt U 

( ? ) 


999 

c 99 

g a a 

gag 

KatG3 1 5 

( 1 ) ■ 

ate 

a c c 

age 

(1 CI c 

y y ° 

ate 

KatG3 1 5 

f 2 ) 

ate 

ace 

ace 

n n e 

y y L - 

ate 

KatG315 

( 3 ) 

ate 

ace 

aga 

n rr e 

y y ^ - 

ate 

KatG328 

( 1 ) 

a eg 

a a a 

t QQ 

cj a c 

a a c 

KatG328 

(2) 

a eg 

aaa 

ttg 

gac 

a a c 

KatG328 

( 3 ) 

acg 

a a a 

t n c 

y 

g a c 

a a e 

KatG463 

(i) 

cag 

ate 

egg 

gca 

teg 

KatG463 

(2) 

cag 

ate 

ctg 

gca 

teg 

KatG488 

(1) 

gcg 

aca 

age 

gcg 

gcg 

KatG488 

(2) 

gcg 

aca 

ate 

gcg 

gcg 

KatGSOO 

(1) 

gee 

tgc 

age 

cac 

aag 

KatG500 

(2) 

: gee 

tgc 

acc 

cac 

aag 


EmbB306 ( 1 ) 
EmbB3 0 6 (2) 
EmbB306 (3) 
EmbB306 (4) 
EmbB330 (1) 
EmbB330 (2) 


cct ggg cat 
cct ggg cnt 
tgg gca tgg 
tag gca trig 
gga tec ctt 
gga tec cgt 


ggc ccg 
ggc ccg 
ccc gag 
ccc gag 
egg ctg 
egg ctg 


n g, c 

n a , t , c 


s i mtmmnmmm P n ca m m^&rm ■. 


PncA55 (1) : 

ate 

gac 

ccg 

ggt 

gac 

PncA55 (2) : 

ate 

gac 

acg 

ggt 

gac 

PncA55 (3) : 

ate 

gac 

ccg 

gtg 

acc 

PncA57 ( 1 ) : 

ggg 

tga 

cca 

ctt 

etc 

PncA57 (2) : 

ggg 

tga 

cga 

ctt 

etc 

PncA63 (1) : 

cac 

acc 

gga 

eta 

ttc 

PncA63 (2 ) : 

cac 

acc 

gca 

eta 

ttc 

PncA68 ( 1 ) : 

teg 

teg 

tgg 

cca 

ccg 

PncA68 (2 ) : 

teg 

teg 

ttg 

cca 

ccg 

PncA69 (1) : 

teg 

tgg 

cca 

ccg 

cat 

PncA69 (2) : 

teg 

tgg 

cga 

ccg 

cat 

PncA72 (1 ) : 

acc 

gca 

ttg 

cgt 

cag 

PncA72 (2) : 

acc 

gca 

teg 

cgt 

cag 

PncA7 6 ( 1 ) : 

cag 

egg 

tac 

tec 

egg 

PncA76 (2 ) 

cag 

egg 

tec 

tec 

egg 

PncA85 ( 1 ) ■ 

ccc 

agt 

ctg 

gac 

acg 
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PncA8 5 (2) : 
PncA96 ( 1 ) : 
PncA96 (2 ) : 
PncA132 ( 1 ) 
PncA132 (2 ) 
PncA137 ( 1 ) 
PncAl37 (2 ) 
PncA138 ( 1 ) 
PncAl 3 8 (2 ) 
PncAl 3 9 ( 1 ) 
PncAl 3 9 (2 ) 
PncAl 4 1 ( 1 ) 
PncA14 1 (2 ) 
PncA142 (1) 
PncA142 (2) 


ccc agt ccg gac acg 
tct aca agg gtg cct 
tct aca agg tgc eta 
tgt ggt egg tat tgc 
tgt ggt cag tat tgc 
acc gat cat tgt gtg 
acc gat cgt tgt gtg 
gat cat tgt gtg cgc 
gat cat tat gtg cgc 
cat tgt gtg cgc cag 
cat tgt gcg cgc cag 
gtg cgc cag acg gec 
gtg cgc ceg acg gec 
cgc cag acg gec gag 


cgc cag ang gee gag 


n 


iz^sit fi^j^iM w^^nmw -'jc.mwmm^>, -m±. 10-25 -tumm 
as.hjj Lg a^ffi^tt it , a ■timvimttiirt , m a? 1 60 x 2 dna m\- , 

is m , inh A m S s oxyR M 1*1 #1 ahp C|SW f l^'J E 'JUii #J ¥ tft IS t§. M rpoB 

<i\temi£ii)i^nv} rpsL shi^j rrs mm-, -hla/m i mixmm embB 

pncA SSfn^l^B Fluoroquinolones tfCl^HW gyrA 

m^mm^m dna ^-^^wm 116 ^M^istt^^, katG mm 

W 10 fl'^#_,&(SEQ ID 7) : inhA IBW 4 ft^^fi ,6(SEQ ID 6): oxyR S@ 
#1 ahp C ^K|^|bJ[>< 13 #^fc£(SEQ ID 5) ; rpoB 43 f'f'^ 

fc,6(SEQ ID 1); rpsL MM Ift 5 #^^fe.^,(SEQ ID 2); rrs SHftt 10 
,6(SEQ ID 3) ; embB S 6 #^«.,<^(SEQ ID 8); pncA^Hlft 17#+&3g 
<M(SEQ ID 9)%n gyrA J£-|Sfi<J 8 #^fe,6(SEQ ID 4). #rf£ ti-J N^j 4i 
/^J&fc'J^F 30 fc. 
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m 2 &~m<]mm^&mmmi&3:%w<m° 

ffj 1 «f: 

m&&wmi'Aimm}-, \.\m i »tjal, ii<sia^ 

1, AU:£W7^'J& WK W2, W3, 

W4, W5, W6, W7, W8> W9> Wl(k Wll #1 W12; '^''MMMft &'&L&\%i > 
SiJT^S'Jte Wis Mis M2s M3s M4, M5. M6> M7 , M8, M9, M10, Mils Wl> 
M12x M13, M14, M15> M16, M17, Ml8s M19, M20> M21s M22. WL M23, 
M24, M25. M26, M27, M28. M29, M30#lM31; 

®mmmim/AmmBm 2, mm&m\hk&.m^m oa4(d, 

OA-4 (1) > OA-6(l)> OA-9(l). OA-9(l). OA-12(l), OA-32(l), OA- 

34(1), OA-39(l), OA-44(lK OA-45(l), OA-45(l); ± jft^ 3£ H $t 

£ # E'J OA4(2)v OA-4(2), OA-6(2), OA-9(2)s OA-10(2), 

OA-12(2)„ OA-32(2). OA-34(2), OA-39(2), OA-44(2). OA-45(2)> 

OA-46(2); Tfflm%.MU%t)A&&\ftftffl KatG275(l), KatG833(l)> 

KatG848(l)> KatG315(l), KatG328(l)> KatG463(l), KatG488(l), 

KatG500(l)s RBS-A(l) , RBS-T(l), KatG315(3), KatG328(3); T 

■\ II K Ht \>kh :? S\ ■{ • 1> vjij i.C KatG275(2), KatG833(2), KatG848(2 N 

KatG315(2). KatG328(2). KatG463(2), KatG488(2)^ KatG500(2)s 

RBS-A(2), RBS-T(2), RBS-C(2), RBS-T(3); 

®mWMm Fluoroquinolones j^lWi^M [K , hWm^Mmf 

10 
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kkA : 3Wift?A£: 16S-491 (1) > 16S-512(1), 16S-512(1), 16S-516(1), 
16S-798(1). 165-877 (1)^ 16S-904(1), 16S-905(1)> 16S-905(1), 
S12-9 (1 ) ; l.tt-'K 4 ; n ;\U\\}jJv3Ji ft >ji] )v 16S-491 (2) , 16S-512 (2) . 
16S-513(2), 16S-516(2)> 16S-798(2)> 16S-877(2). 16S-904(2). 
1.6S-90M2), 1 63-906(2), S12-9(2); \ : ^^'\:^M ;Hj / , ft h\ kL 

S12-43(l) . S12-88(l) , S12-88(l) . S12-93(l) , GyrA88 ( 1 ) , 
GyrA90(lN GyrA91(l), GyrA94(l)> GyrA94(l); T ffl 5c ? M ^ S ft hk 
-V. f'\ ■{> ft 7r\ li S12-43(2), S12-88(2)x S12-88(3), S12-93(2)> 
GyrA88(2). GyrA90(2), GyrA91(2)^ GyrA94(2), GyrA94(3); 

mmmm m z, m r mmmftm k mm , .. twm '± mm\ iaal m ^ ft 

■/A PncA55(l), PncA55(l)^ PncA57(l). PncA63(l), PncA68(l). 
PncA69(l), PncA72(l)v PncA76(l), PncA85(l)-, PncA96(l); JL# 
^.'^M B- ft AL flj & ft M £ PncA55(2)s PncA55(3), PncA57(2), 
PncA63(2) ^ PncA68(2) > PncA69(2) „ PncA72(2) > PncA76(2) ^ 
PncA85(2), PncA96(2) ; T W M'AiMW: ft hk t£ III £ ft ?& PncA132(l), 
PncA137(l), PncA138(l)> PncA139(l)> PncA141(l), PncA142(l)> 
EmbB306(lN EmbB306(l)> EmbB30 6 ( 1 ) , EmbB330(l) ; TW^^MWi 
ft )A i£ flJ ft ft S'J Mi PncA132(2) , PncA137(2) ^ PncA138(2) , 
PncA139(2), PncA14 1(2), PncA142(2), EmbB306(2)> EmbB306(3), 
EmbB306(4)s EmbB330(2) ; 

$kX\ tiitt^ mii^ft f tivi&ti), mmmmmwm± dna m\&$i?jtt; 

ii 
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m^-mt: &%Lmmmmfti katc, mmi 10 inhA \mw 

4 *+35M:&> oxyR ffilil^O ahp C fitjtf faJlS 13 ft253E&j£u rpoB X 
@W 43 #^£L*UrpsL SIS (ft 5 #^£DiUrrs lltfi 10 f+g££&/k,embB 

SSfi<] 6 #^EML£.pncA %m(fi 17 ^S^fc^fO gyrA HSlft 8 ^'^l£{v <£, 
^/^ffl^^I^M'^M^U^^M DNA £Hi , |S]£f-3£M[t]o 

^j^i^^^+TMm^jttWffl^K^w dna <&/twM: i. 
i6o w dna ^it, 5'*^ffl^«aScK'&^i4«@3^. mwmftnn 3 

#ift*fc3ffi: ffli&itffi PCR 'j IW fft ¥K#jS ElE^Ix ^ 

jtfeiSRl^ffl PCR ^|#J*2Mfeici£^ PCR r^ft 'iP A^faUfiM dNTP= iSittfj 


PCR 


RpoBl: 

tcacaccgcagacgttgat 

RpoB2: 

cacgctcacgtgacagacc 

Rpsl: 

ggtagatgccaaccatccag 

Rps2: 

tcttgacaccctgcgtatcc 

16S1: 

gggttctctcggattgacg 

16S2: 

cgagctctttacgcccagta 

16S3: 

gcagtaactgacgctgagga 

16S4: 

cgttgcatcgaattaatccac 

GyrAl: 

ggtgctctatgcaatgttcg 

GyrA2: 

gcttcggtgtacctcatcg 

OA1: 

attgatcgccaatggttagc 

OA2: 

ccggctagcacctcttgg 

InhAl: 

gtaaccccagtgcgaaagtt 

InhA2: 

actgaacgggatacgaatgg 

KatGl: 

catgaacgacgtcgaaacag 
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K.atG2: ccgtacaggatctcgaggaa 
KatG3 : ccgagattgccagcctta 
KatG4: agggtgcgaatgaccttg 
embB 1 : tgatattcggcttcctgctc 
embB2: gctgacatgggtcatcagc 
PncAl: ggcggactaccatcacgtc 
PncA2: ccgttctcgtcgaclccU 
PncA3: tcgaaggagtcgacgagaac 
PncA4: acacacccgctgtcaggt 

mtji¥Mt^m^mme^} dna &Kmmm dna m\4k y z, mw&&mf\& 
&$Lmm&m: te&mwfsm&mM%K®M®.m%ftftffi&fem dna 

4>J^MT^; AAM^W^iiJ^^ff-m^l^fikatGSHW lOfa^fiL^ inhA 
M m &} 4 f t ^ .6 > oxyR |E IH f El ahp C S 11 fit) 4 J I aj IE ^ ft] 1 3 fa & £ , rpoB 

43 fa^liL^U rpsL SHtfj 5 fa^HM, rrs StSlft 10 fa^^L^U 
embB ISW 6 fa^Mu^u pncA gH#J 17 fa$£^£L<5fP gyrA SEW 8 fa^ 

1 

^mit^^um m^mm^mm^-h-^mwA mm- m a a a dna , 

ffliSitlft PCR (^^SlfilitJxlS) 3I«$J RpoBhtcacaccgcagacgttgat *P RpoB2: 
Cy5-cacgctcacgtgacagacc *t rpoB SB J^Mi^r ±H - Ifif ittW^ 100 n 1, PCR 

^ a i/io 3M P H5.2 mmmn^m, an a 2.5 f&#*Ritt-2o °c # 

icfit 100%Z,I?., Jg^JJs, -20 °C t&W 30 13000 rpm M'k 10 5Ht. ffl 70% 

DNA ^JtHM^jlg: 

13 
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5 nl &&^WM(5 X SSC, 0.2% SDS)^ft¥.i:j&DNA, 95 °C 5 3Ht, 


ffl^^Jaffi'R GSI Lumonics Inc(Watertown,MA)fj-] ScanArraySOOO DNA 

ser53 1 Leu ■^mmm^mm.^mm . 


Jl^M l Will 3 ^^Ttv^Bfl^^Mj^j 2, ^J)fl*^aj16tl^>t^PJ^ 

imm^mm-m. m.ftM^^(&mmmmm 1 *fh fijffliti-tw dna 

ffl & it P<J PCR ( l r < it if fei at £ ) 31 $J KatGl : catgaacgacgtcgaaacag ; 
KatG2:Cy5-ccgtacaggatclcgaggaa ^0 KatG3: ccgagattgccagcctta ; KatG4: Cy5- 
agggtgcgaatgaccttg %i katG H=[ih InhAl: gtaaccccagtgcgaaagtt InhA2: Cy5- 
actgaacgggatacgaatgg M inhA SISv OA1: attgatcgccaatggttagc fn OA2: Cy5- 
ccggctagcacctcttgg *j oxyR S IS ft ahp ClB6<] 4 3 f"J I* ^ o ^'i*Hv 

#IR#»J*7 50 (a 1, PCR JtlA 1/10 ft^Rlft 3M pH5.2 Ig|g£JM, 

1)QA 2.5 fg#*R#J-20 °C ^-jjKW 100%ZJ|, M^fe, -20 °C fifcg 30 13000 
rpm 10 ^H<1', ffi 70%ZLS?»t^^. 
DNA 4>#3M£?£jifI: 

5 jal ^3£M5«(5 X SSC, 0.2% SDS)^ft¥±i£ DNA, 95 °C ^4 5 5H+, 
^iPM^jfi, ffijJUT- DNA ^Jt^t®, SM±i5f^it- 42 °C 5&3£ 4-8 <hB}. 

ffl^^afiS'fcJC GST Lumonics Inc(Watertown,MA)6tl ScanArray5000 tt*J DNA 

0/7/7C mmm^temm G-12A ^fKj#WiaM^ff»'o 


^mm, m^^mwmmnmmm \ mn, mm mum dna mmtm 


3 
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^mr^i^mm/z,mrv^Mmmnmmmnmmm dna, mm\-m n 

PGR (fg-£fiS$£5£&/3Z) p j\W kalG imU inhA^IS, oxyR =&H*n ahp C 
^WM'WOI*^ rpoB -jEEK rpsL II, its II, embB SS, pncA J£W>flI gyrA 

itiajt^frifo irmmmPsftm^ 50 ni, m-fr pcr^, apa 1/10 im^sm 

pH5.2R£j$*gtt*£, ;jnA2.5f0^tq^J-2O o C^fK] 100%ZJf, M^J^. -20 °C 
#CW. 30 5H'K UOOOrpm £RV lO^H'K ffl 70%Z J ft?i!5fc«i&, Tj£, 

dna KJVM&^Iii&i: 

5 (.d &£^W*i£(5 X SSC, 0.2% SDSy/£fff±j£ DNA, 95 °C Qtk 5 


ffiti\\-T DNA Kit^ffi, #it±M>t. 42 °C 4-8 'MH , 


ffl3c7fc}3*&& GSI Lumonics Inc(Watertown,MA)#J ScanArraySOOO tti'J DNA 
rrtf K88Q «, 

( 1 ) SEQ ID 1 : 

rpoB (p subunit of RNA polymerase) ^@ Jtl£(GenBank L27989)&^5£®£(I9^'&,£): 


tc 


acaccgcaga cgttgat|caa catccggccg gtggtcgccg 


cgatcaagga gttCttc ggc accagccaGc: Tg&Gc C&att 
ea LGGACcag aacaacccgC tgTCggggt •_ gaCcCACaag 


cgccgactgj CGgcgcTqqq gcccggqggt ctgtcacgtg 


agcgtg 


(2)SEQ ID 2: 

rpsL (*£$H«& S12)g£H>t#£(GenBank L0801 £) : 


C |ggtagatgccaaccatccag| cagctggtccgcaagggtcgtcgggacaagatcaqtaaq 
gtcaagaccgcggct ctgaagggcagcccgcagcg tcgtggtgtatgcacccgcgtgt ac 


accaccactccgaaLgaagccgaactcggcgcttcggaaggttgcccgcgtgaagttgacg 
agtcaggtcgaggtcacggcgtacattcccggcgagggccacaacctgcaggagcactcg 
atggtgctggtgcgcggcggccgggtgSaggacctgcctggtgtgcgctacaagatcatc 


cgcggt tcgct |ggat acgcagggtgtcaaga| accgcaaacaggcacgcagccgttacggc 
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(3) SEQ ID 3: 

rrs (16s rRNA)SE>t-a(GenBank X529\7)&^'&$L&(ffl&&&)i 


gcgtgggggatgacggcct tcgggtt gtaaacctcttt caeca tcgacgaaggtcc|gggt 


t ctctcggattgacg| gtaggtggagaagaagcaccggccaactacgtgccagcagccgcg 
gt aatacgtagggtgcgagcgt tgtccggaat |tactgggcgtaaagagct cg |taggtggt 


ggaggaacaccggt ggcgaaggcgggt ct ctgg |gcagt aactgacget gagga| gcgaaag 
eg tggggagegaacaggat tagataccctggt agt ccaggccgtaaacggt gggtact ag 
gtgtgggtttcct t ccttgggatccgt geegt agetaaegcattaagt accccgcctggg 
gagtacggccgcaaggctaaaactcaiaaggaattgacgggggcccgcacaagcggcggag 


cat gtggattaattcgatgcaacgcgaagaaccttacctgggtttgacatgcacaggacg 


(4) SEQ ID 4: 

gyrA (A subunit of DNA gryase)S@ >VK(GenBank L2751 2)&^^{£,£(PJ3 


t cgccg |ggtgctctatgcaat gtt cg| att cegget tccgcccggaccgcagccacgcca 
gt cggcccggtcggtt gccgagaccat gggcaactaccacccgcacggcgacgcgt cgat 
ctacgacagcctggtgcgcatggcccagccctggtcgctgcgctacccgctggtggacgg 


ccagggcaacttcggctcgccaggcaatgacccaccggcgg |cgatgag gt acaccgaagc 


(5) SEQ ID 5: 

oxyR ahp C SB W + Nlx ^^(GenBank Ul6243)R^&&&(mM$L&h 


tggtaggcgggga |attga tcgccaatggttagq agtggcatgactct cctcatcat caaa 
geggacaatgeat ttggttgcgaca ttccatcgt geegt gaagtcgctg tea ggcaaagg 


tgatatatcacaccatat t tat eggcat cgccg |ccaagaggtgctagccgg| ccgtggccg 


(6) SEQ ID 6: 

inhA mmiffi&K ^Jt&(GenBank U41 388)&^^{v:^([^fi&^): 


g qgt aaccccagt gcgaaagtt| cccgccggaaa tcgcagccacgtt aeget cgt ggaca t 
accgattt cggcccggccgcggcgagacgat.aggt tgLcggggtgactgccacagccact 


gaaggggccaaacccccattcgtatcccgttcagt cctggttaccggaggaaaccggggg 


(7) SEQ ID 7: 

KatG(catalase-peroxidase)^HM'S(GenBank X6%0$l)R^^&£(fflB&&)-. 
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Catggccgcggcggtcgacattcgcgagacgtttcggcgcatggqcatgaacgacgtcga 


aacag[ cggcgctgatcgtcggcggtcacactttcggtaagacccatggcgccggcccggc 
cga tctggtcggccccgaacccgaggctgctccgctggagGagatgggcttgggcfcggaa 
gagctcgtatggcaccggaaccggtaaggacgcgatcaccagGggcatcgaggtcgtatg 


qacgaacaccccgacgaaatgggacaacagt|ttcctcgagatcctgtacggctacgagtg 


Gg t ccctgcggtcagccacgacct cgtcggcgaag [ccgagatt gccagcct taj ag a gcca 
gatccgggcatcgggat t gact gt ctcacagctagt t tcgaccgcatgggcggcggcgt c 
gtcgttccgtggtagcgacaagcgcqgcggcgccaacggtggtcgcatccgcctgcagcc 
acaagt cgggtgggaggt caacgaccccgacggggat ctgcg[caaggtcattcgcaccct| 


(8) SEQ ID 8: 

embB S@ itS(GenBank U68480)>&^^{i 


Ggtccctgcggt cagccacga cc teg tcggcga a gjccgaga tt gccagcct ta| aga gcca 
ga t cegggea t eg g ga t tgactgtctcacagct a gtt tcgaccgcatgggcggcggcgt c 
gtcgttccgtggtagcgacaagcgcggcggcgccaacggtggtcgcatccgcctgcacjcc 


acaagtcgggtgggaggtcaacgaccccgacggggatctgcg|caaggtcattcgcaccct 


(9) SEQ ID 9: 

pncA (pyranzinamidase)SSH!>tS(GenBank U59967)£^^& ,£(PJ1 fMtL 


gtaaccggtggcgccgcgctggcccgcgccat cagcgactacctggccgaagc jggcggac 


taccatcacgtc| gtggcaaccaaggacttccacatcqacGcggqtqac|acttctccqqc 


acaccggactattcctcgtcgtggccaccgcattgcgtcagcggtactcccggcgcggac 
tt ccatcccagtctggacacgtcggcaatcgaggcggtgttctacaagggtgcctacacc 


ggagcgtacagcggcttcg|aaggagtcgacgagaacggcacgccactgctgaattggctg 


ggagcgtacagcggct |tcgaaggagtcgacgagaacj ggcacgccactqctqaattgqctq 
cggcaacgcggcgtcgatgaggtcgatgtggtcggtat tgccaccgatcattgtgtgcgc 


c&gacggccgaggacgcggtacgcaatggcttggccaccagggtgctggtggacctgaca- 


gcgggt^tgtjcggccgataccaccgtcgccgcgctggaggagatgcgcaccgccagcgtc 
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i# m # 


\mmm%Mm£^mm&m dna ^m- 

*^^^&-^i^»fifi#tt&Jfiiffi^*H^^fi<J DNA Site 

* ii & -^mWixm . & & f jj&ses#sip 

&£ttit#^#l£gBifrf#^. ^titl^lM, rr£A*M4> 2%W59MW5fe 

@jtfc&M£o ft^-sra^isfcw 4000 ^fe^fiw 100 %m 

mffi&^OT ioo ^J.amfllP^±^¥i^^^ ioo £*+$r#.gEi®# 

MttffiMjj&o ^mimfmx 5000 77 ^tmmm&mim^m&j* & 


anr, m&m®tj£.i?mmo &mm&&&mm% 1/10000, i/i6ooo c 
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tmrxxUiWmmiiir^, rm. mm, mm, mj\m%mm^mm. ut 
mmmn, r^ai^m^^nmm 5.15%, ptfe^^jfa. 3%; 

rffi^m^i&Eaife^^^ifiL^^ 14.9%, -rSiJJ&lx ii5i£ 26%; «#W^±t!l 
lEa^^M^^ 4.8%, pj&W&Jfo. 16.8-24.9%; ^ai&^^JfiL^ 
* 3%, piW^SMfiL 6%; ^Haitk^^^JfiL^^ 6.2%, pifet^lfo 3.4%^ . 

(&bji&*£, vxmmmmiz^mB^o ja 1975 m^mmM.mmm 

mfi, M^m, Sardinia, »Mj&Jm«7 J*tmfen&ftj&&&AXM? c 

Tj&o ^*@^S@^ift*;&$iJ±g^(l) PCR-RFLP(restriction fragment length 
polymorphism), «^lJffi^f+^Jttrt^^S@r^^^5l'K, 
WSS^J^^^^I^W^^cSitCMercier, B. et al., Eur. J. Immunogenetics, 21, 

105, i994) c m^mp^jp.m^^&^j^-m^m.m. &jjtm& 

&M&^^&& i i\Amty&&fe, SP PCR-AIRS(attificial introduction of restriction 
sites)( Cotton, R. G. H. Mut. Res., 285, 125, 1993) c (2) PCR-SSO(sequence specific 
oligonucleotide)^ PCR-ASO(allele specific oligonucleotide)( Cotton, R. G. H. Mut. 
Res., 285, 125, 1993; Saiki, R. K. et al, Nature, 324, 163, 1986), PCR 

rmB, Mm i5-20b P ■mmm / ±mm^mm$t&&<> miimmtmti. 

Wo (3) PCR-SSP(sequence specific primers)^ ASPCR(alleIe specific PCR), ^C-jJ 3 . 

<&m*kmmm o«&-&^&3g1$®o(Wu, D. v., et al., Proc. Natl. Acad. Sci. USA, 
86, 2757, 1989; Rust, S., et al., Nucleic Acids Research, 21, 3623, 1993; Newton, R. 
et al., Nucleic Acids Research, 17, 2503, 1989)„ (4) PCR-SSCP (single-stranded 
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conformation polymorphism), SSCP ^m^-U DNA ^HP&^'fl PAGE + 

mmnfotLft&mnm* ®&nift%mm&&ffy&wjsi&, m^-& orita m 

^3£@.&^£ftASM£^M^(Orita, M., et al., Proc. Natl. Acad. Sci. 
USA, 86, 2766, 1989), jJfc&{Xfg&$iJSIS^#lft##, W^IM5£^&<JTO: 

*np*3^„ (5) dna Miff^ii:, mmtoJstk* U&^M&m&B'DX, 

&#te&JfiL*B^£@^M DNA ftjto 




P (27-28) 1 

TGG TGA GGC CCT GGG CAG 

P (27-28) 2 

GGT GAG GCC CCT GGG CAG 

P(43) 1 

GGT TCT TTG AGT CCT TT 

P(43)2 

GGT TCT TTT AGT CCT TT 

P (42+T) 2 

AGG TTC TTT TGA GTC CT 

IVS (2-1) 1 

CTT CAG GGT GAG TCT 

IVS (2-1)2 

CTT CAG GAT GAG TCT 

0(1)1 

ACA GAC ACC ATG GTG CAC CT 

{3(1)2 

ACA GAC ACC AGG GTG CAC CT 

P(8) 1 

GAG GAG AAG TCT GCC 

P(8)2 

TGA GGA GGT CTG CCG 

P (8-9) 2 

AGG AGA AGG TCT GCC 

P(37) 1 

TAC CCT TGG ACC CAG 

P (37) 2 

TAC CCT TAG ACC CAG 

P ( + 40-43) 1 

GCA ACC TCA AAC AGA CA 

P (+40-43) 2 

AGC AAC CTC AGA CAC CA 

P(P31, IVS1)1 

CAC CCT TAG GCT GCT GG 
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P(IVS1)2 CCC ACC CTG AGG CTG CT 

P(31)2 CCC TTA GGT GCT GGT GG 

P(cap+l)l ATT GCT TAC ATT TGC 

P(cap+1)2 ATT GCT TCC ATT TGC 

P(19)l AAG GTG AAC GTG GAT 

p(19)2 AAG GTG AGC GTG GAT 

(3(95+A)l CTG TGA CAA GCT GCA 

(3(95+A)2 TGT GAC AAA GCT. GCA 

I VS (2-5)1 AGG GTG AGT CTA TGG 

IVS(2-5)2 AGG GTG ACT CTA TGG 

£(41-42)1 CAG AGG TTC TTT GAG T 

P (41-42) 2 CAG AGG TTG AGT CCT T 

IVS (2-654)1 GTT AAG GCA ATA GCA 

IVS(2-654)2 GTT AAG GTA ATA GCA 

p(17)l CTG TGG GGC AAG GTG AAC 

(3(17)2 CTG TGG GGC TAG GTG AAC 

(5(71-72)1 TGC CTT TAG TGA TGG 

p (71-72) 2 TGC CTT TAA GTG ATG 

P (71-72) 3 TGC CTT TTA GTG ATG 

IVS (1-5)1 CAG GTT GGT ATC AAG 

IVS (1-5) 2 CAG GTT GCT ATC AAG 

IVS (1-1)1 TGG GCA GGT TGG TAT 

IVS (1-1) 2 TGG GCA GTT TGG TAT 

p (30 )2 CTG GGC GGG TTG GTA 

P( _28)l GGG CAT AAG AGT CAG 

P( _28)2 GGG CAT AGG AGT CAG 

P (_29)2 TGG GCA TGG AAG TCA 

P(-30)l CTG GGC ATA AAA GTC 

P (_30)2 CTG GGC ACA AAA GTC 

P(-31)2 GCT GGG CGT AAA AGT 

P (_32)2 GGC TGG GM TAA AAG 

P( 14-15)1 TAC TGC CCT GTG GGG CAA GG 
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P (14 -15) 2 TAC TGC CCT GGT GGG GCA AG 

HbE(2 6)l TGG TGG TGA GGC CCT 

HbE(2 6)2 TGG TGG TAA GGC CCT 

aik*m»fc> HbH, HbS, ^HbMJfiL^Q^^ 
Constant Spring 

P(cs)l ATA CCG TTA AGC TGG 
P(cs)2 ATA CCG TCA AGC TGG 
Quong SZE ^ 

P(qs) 1 GCC TCC CTG G AC AAG 
P(qs)2 GCC TCC CCG GAC AAG 

HbSlftZi^lfa-^ 

P(hbs)l ACT CCT GAG GAG AAG 

P(hbs)2 ACT CCT GTG GAG AAG 

Duan 

P(duan) 1 GTG GAC GAC ATG CCC 
P(duan)2 GTG GAC GCC ATG CCC 


HbM 5€3£ 






P (hbm) 1 

TAA 

GGG 

CCA 

CGG 

CAA 

P (hbm) 2 

TAA 

GGG 

CTA 

CGG 

CAA 

P (hbm) 3 

CGA 

CCT 

GCA 

CGC 

GCA 

P (hbm) 4 

CGA 

CCT 

GTA 

CGC 

GCA 

P (hbm) 5 

AAG 

AAA 

GTG 

CTC 

GGT 

P (hbm) 6 

AAG 

AAA 

GAG 

CTC 

GGT 

P (hbm) 7 

TGA 

GCT 

GCA 

CTG 

TGA 

P (hbm) 8 

TGA 

GCT 

GTA 

CTG 

TGA 

P (hbm) 9 

GAA 

GGC 

TCA 

TGG 

CAA 

P (hbm) 10 

GAA 

GGC 

TTA 

TGG 

CAA 


mm^itL^, m^*^^> &&P4M2(-TCIT), IVS2-654(C-T), 
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P17(A-T), -28(A-G), p71-72(+A i£+T), IVS1-5(G-C), -30(T-C), pl4-15(+G), 
IVSl-l(G-C), HbE26(G-A), p27-28(+C), -29(A-G), (343(G-T), IVS2-1(G-T), 
pi(T-G), IVS(2-5), P(30), -31, -32, p(31), cap+1, 0(19), P(95+A), p(42+T), P(l), 
P(8), (3(8-9), +40-43, 3(37), p(31)^; 1^1 6 ^Sffi Constant Spring(T-C), 
Quong SZE(T-C), HbS(P6A-T), Duan(a75 A-C), HbM(a58C-T, a87 C-T, P68 
T-A, p93 C-T, P64 C-T)^ c Jf-^P U'B ^WMim^WiZ^ ^ ^Mitm 

m 2 ^anpi4-i5(+G), m.^m^m^m^^m^m-, 

m 3 ^tiiJpl4-15(+G)^^l^iik4 3 ^^ifiL0^1^^3£^^@; 
m 4 ^WMl HbS &7J7&f»^ftIl#ft&3fgj|iS. 

ft. mx. mmftfri'ttft&w. m$mwmitoftR& dna msm^te^ 

'M, ^£p41-42(-TCTT), IVS2-654(C-T), pl7(A-T), -28(A-G), P71-72(+A 
+T), IVS1-5(G-C), -30(T-C), pi4-15(+G), IVSl-l(G-C), HbE26(G-A), P27- 
28(+C), -29(A-G), p43(G-T), IVS2-1(G-T), pi(T-G), IVS(2-S), p(30), -31, -32, 
P(31), cap+1, P(19), P(95+A), P(42+T), P(l), p(8), P(8-9), +40-43, p(37), P(31)^ 

MJ.I6#f^] Constant Spring(T-C), Quong SZE(T-C), HbS(p6 A-T), 
Duan(a75 A-C), HbM(a58 C-T, a87 C-T, P68 T-A, P93 C-T, p64 C-T)^ ; 

pifeW&JfiL^ 

P (27-28)1 TGG TGA GGC CCT GGG CAG 

P (27-28) 2 GGT GAG GCC CCT GGG CAG 
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B(43)l GGT TCT TTG AGT CCT TT 

B(43)2 GGT TCT TTT AGT CCT TT 

o , rr TTC T TT TGA GTC CT 

R(42+T)2 AGG iiU 

I VS (2-1)1 CTT CAG GGT GAG TCT 

TVS (2-1) 2 CTT CAG GAT GAG TCT 

ACA GAC ACC ATG GTG CAC CT 

P )2 ACA GAC ACC AGG GTG CAC CT 

n {Q)1 GAG GAG AAG TCT GCC 

B (8)2 TGA GGA GGT CTG CCG 

a (8-9) 2 AGG AGA AGG TCT GCC 

p(37)1 T AC CCT TGG ACC CAG 

TAP CCT TAG ACC CAG 

6(37) 2 TAU UU1 

' P (+ 40-43)l GCA ACC TCA AAC AGA CA 

' P (+40-43) 2 AGC AAC CTC AGA CAC CA 

: p,B31, IVSDl CAC CCT TAG GCT GCT GG 

rrr T\CC CTG AGG CTG CT 

P(IVS1)2 CCC ACC 

p(31)2 CCC TTA GGT GCT GGT GG 

J P(cap + l)l ^T GCT TAG ATT TGC 

; i P(ca P+ D2 ATT GCT TCC ATT TGC 

p (19) l AAG GTG AAC GTG GAT 

p(19) 2 AAG GTG AGC GTG GAT 

B(95 + A)l CTG TGA CAA GCT GCA 

B (95+A)2 TGT GAC AAA GCT GCA 

IVS (2-5)1 AGG GTG AGT CTA TGG 

IVS(2-5)2 AGG GTG ACT CTA TGG 

P (41-42)1 CAG AGG TTC TTT GAG T 

6(41-42)2 CAG AGG TTG AGT CCT T 

IVS (2-654)1 CTT AAG GCA ATA GCA 

IVS (2-654) 2 CTT AAG GTA ATA GCA 

p(17)1 CTG TGG GGC AAG GTG AAC 

p (17)2 CTG TGG GGC TAG GTG AAC 

B(71 _72)l TGC CTT TAG TGA TGG 
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0(71-72)2 TGC CTT TAA GTG ATG 

P (71 _ 72 ) 3 TGC CTT TTA GTG ATG 

IVS (1-5)1 CAG GTT GGT ATC AAG 

IVS(l-5)2 CAG GTT GCT ATC AAG 

IVS (1-1)1 TGG GCA GGT TGG TAT 

IVS (1-1) 2 TGG GCA GTT TGG TAT 

p (30)2 CTG GGC GGG TTG GTA 

P (-28)l GGG CAT AAG AGT CAG 

p{ _28)2 GGG CAT AGG AGT CAG 

p( _29)2 TGG GCA TGG AAG TCA 

p( _30)l CTG GGC ATA AAA GTC 

p{ _ 30 )2 CTG GGC ACA AAA GTC 

P (_31)2 GCT GGG CGT AAA AGT 

p ( _ 32 )2 GGC TGG GAA TAA AAG 

P (14-15)1 TAC TGC CCT GTG GGG CAA GG 

(3(14-15)2 TAC TGC CCT GGT GGG GCA AG 

HbE(2 6)l TGG TGG TGA GGC CCT 

HbE(26)2 TGG TGG TAA GGC CCT 

atwv^iM. HbH,Hbs, m mm 

Constant Spring 

P(cs) 1 ATA CCG TTA AGC TGG 
P(cs)2 ATA CCG TCA AGC TGG 
Quong SZE 

P(qs) 1 GCC TCC CTG GAC AAG 
P(qs)2 GCC TCC CCG GAC AAG 

HbSfltZI^&Jfn.^ 
P(hbs)l ACT CCT GAG GAG AAG 
P(hbs)2 ACT CCT GTG GAG AAG 
Duan ^5 

P(duan) 1 GTG GAC GAC ATG CCC 
P(duan)2 GTG GAC GCC ATG CCC 
HbM 
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P (hbm) 1 

TAA 

GGG 

CCA 

CGG 

CAA 

P (hbm) 2 

TAA 

GGG 

CTA 

CGG 

CAA 

P (hbm) 3 

CGA 

CCT 

GCA 

CGC 

GCA 

P (hbm) 4 

CGA 

CCT 

GTA 

CGC 

GCA 

P (hbm) 5 

AAG 

AAA 

GTG 

CTC 

GGT 

P (hbm) 6 

AAG 

AAA 

GAG 

CTC 

GGT 

P (hbm) 7 

TGA 

GCT 

GCA 

CTG 

TGA 

P (hbm) 8 

TGA 

GCT 

GTA 

CTG 

TGA 

P (hbm) 9 

GAA 

GGC 

TCA 

TGG 

CAA 

P (hbm) 10 

GAA 

GGC 

TTA 

TGG 

CAA 


m^i±^itimz^mmm: u± dna &m-, ? ^mmumm^ 

jtm^i^m pcr 5' ^u^^cKrm^MA^u^ dNTPo 
dna fc) j r^iw%&m: ^ytmm pcr rm^^E-^^T^mim 
ftfaimfcttmmM dna «t^£, mftfetomm&ftoiw%.fr£m%i3zft 

&&j5m#mMnft&®&mf%ft&ffiimm dna 

m 1 ^IMWIfDNAfffiSJtfMSo 1: S£)t; 2: 20x3 « 
/t ; ^J«t, )A&M&&IVSl-5(G-C), IVSl-l(G-C), HbE26(G-A), p27-28(+C), 
pl7(A-T), pl4-15(+G), -28(A-G), -29(A-G), -30(T-C), -31, -32, pl(T-G), cap+1, 
3(19), (3(8), P(8-9), +40-43, p(30), P(31), P(37) ; 3: 20 x 3 2 ffiXt&ftlE^ 
ymttx 4: 20x3 ^mmft, A££lJ£^p71-72(+Aj£+T), P41-42(-TCTT) ? 
P(42+T), P43(G-T), IVS2-654(C-T), IVS2-1(G-T), IVS(2-5), P(95+A); Constant 
Spring Quong SZE HbS ^73^®Jfil.^^, Duan HbM ^ 

Wl, 2, 3, 4, 5, P41-42(-TCTT), IVS2-654(C-T)o 5: 20 x 3 5 4fflM&&l 

m 2 ^j^«pi4-i5(+G), ^m^m^skm^^mM^m *6 : ph-i5(+g) 

S3 ^^«ijpi4-15(+G)^M4'«l&.a#&<3^^m®o 7*P8: jE^ 
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# 


i?'3W-*t; 6: pi4-15(+G)^^^fs^o 

m 4 }MM HbS ilZ)^»^^l^^#^^^^l§c 7 *P 8: jEftfrm 

'&mm i 

i mft, mmmmmmm dna ^»^ifij^«m^»tt^/^ii^^7j 
&w&wmmmmm. dna, ffi&itift 3 & pcr i^m^&m ^iw-p 

m^j50viU m& PCRJ^tl, inAl/10#^#J3MpH5.2fg$^#>$g, iaA 2.5 
^l*fR#J-20 °C7tic!^j 100%Zig£, tfl^JjS, -20 °C jftg 30 13000 rpm 

10 #f>K ffi 70%£B?i5fc&#L?£.- Tito 

5 nl t££»W5 X SSC, 0.2% SDS)$gj$±&DNA, 95 °C 5 
^*PMSM, Wn-TDNA^im®, S-M±i^Jt, 42 °C &3£4~8/Mtt. 

ffi^lig^^M^sE^^ffliJC^ DNA ^*iPS 3o 

^j^is^^i^ssia dna ^mtm^mwM^m^/Zsmu^m 
um.mm^mmm dna, jiigit w 3 m. pcr d^gisi^^) 
is^BMif 1, 2, 3 a^r^c-si^M 5tfflf)titii) 0 r^swiR 

3/50 |i 1, ^ PCR/^tl, JnA 1/10#$R#J 3M pH5.2l|^J^Y&, JpA 2.5 
ft#IHW-20 °Ci^#J 100%Zil£, vM^IJg, -20 °C$5 30 ^H+o 13000 rpm 
^4>10^Ht, ^70%^^^, 
DNA &#3eM&£&@: 

5 nl ^£*1M(5XSSC, 0.2% SDS)$gft?±& DNA, 95 °C 5 ft¥\ x , 

ffi^^^3feS^SK^S«5^S!l DNA 4. 


1 
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i# m # 


t&aay 6-«kh^«uksbssb^^m dna ^m- 

ft®** 6H$&l«l£J!fc£B&£@^fti dna 

£^i»lfu3lfefft^, ^ttteMBft. ISfe^Hjv^: 

&fift&^*n££Hifi^. ^Attt^fatli^, rr^JL+M^ 2%ffiM!ttftA 

sitL&M^o ix^mmmmzt-n 4000 100 %m 

@JsM^f 100 f'K #£gifrIIIP*±^W^^ 100 ^^fr^@it# 

mmttffi g «r & & w w# w im . fmtmmmnxirm.^ . % 
immTsm. $mm*w$i\ 5000 &*mm&&M-7&feffi?m&}. 
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^■-trT&l Sardinia, 3WjBbJ& 

*«»*4»w*^ ffllTBW) ' "us 21, 105. i" 4) - 

**^«^**** T J^ action of restricts 

sites) ( Cotton, R. G. H. Mut. Res. , 285, ^^^^ 
specific oligonucleotide) 36 ^ 125> 1993; Saikt, 

oli gonucleotide) ( Cotton, R. GJJ " SBaPCR tfr*g.^»l^ 15 " 2 * P 
R. K. etal., Nature, 32,, ™^'^ n W^*&**> 
e a«H*S»**S«^ ' m . (3 ) PCR-SSP (sequence 

specific pr^rs)* Af*^ ^ rJtssSSljR |f S !S*B. * 

a^MttJE*^®^**'* 8 ^**' , ; oc Natl. Acad. Sci. USA, 86, 

<** °- *" Nucleic Acids Research, 21. 3623 ^ 
2757 1989; Rust, S. . etal., Nucl exc ^ _ (4) pcl ,- 

«ton, R. et al., Nucleic Acid. - ^ ^ SSCP **** ™ » 
SSCP (single-stranded 7^°;^^. Bfc ^*«H$W- 
-ff+tf PAGE +*»a»*«*W***"J^^ eW ^(0rita, «• • * 

al ._ Proc . Natl. ^^J±m & m***- ^ 
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mm^mwm e-mmmmmum,mmm'^^ dna . 

dna h^t sm. sj*> ^ mm 


95(1) 

GAT 

ACA 

CAC 

ATA TTC 

95(2) 

GAT 

ACA 

CGC ATA TTC 

371(1) 

AAC 

AGC 

CAC ATG GAT 

371(2) 

AAC 

AGC 

CGC ATG GAT 

392(1) 

CAC 

CTG 

GGG 

TCA CAG 

392(2) 

CAC 

CTG 

GTG 

TCA CAG 

487(1) 

CAG 

CAG 

AGG 

CTG GAA 

487(2) 

CAG 

CAG 

AAG 

CTG GAA 

493(1) 

AGG 

CTG 

GAA 

CCG CAT 

493(2) 

AGG 

CTG 

GGA 

CCG CAT 

517(1) 

GAA 

GCC 

CTT 

CGG GAG 

517(2) 

GAA GCC 

CCT 

CGG GAG 

519(2) 

GAA GCC 

CTT GGG GAG 

592(1) 

GAT 

CTA 

CCG 

CAT CGA 

592(2) 

GAT 

CTA 

CTG 

CAT CGA 

835(1) 

CGC 

CTC 

CAC 

CAA CTC 

835(2) 

CGC 

CTC 

CTC 

CAA CTC 

1024(1) 

CGT 

CGT 

CCT 

CTA TGT 

1024(2) 

CGT 

CGT 

CTT 

CTA TGT 

1311(1) 

ACG 

CCT 

ACG 

AGC GCC 

1311(2) 

ACG 

CCT 

ATG 

AGC GCC 

1360(1) 

CTT 

CGT 

GCG 

CAG GTG 

1360 (2) 

CTT 

CGT 

GTG 

CAG GTG 

1376(1) 

GAG 

CTC 

CGT 

GAG GC 

1376(2) 

GAG 

CTC 

CTT 

GAG GC 

1388(1) 

GCC 

TGG 

CGT 

ATT TTC 
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1388(2) 


GCC TGG CAT ATT TTC 


mumw dna mm^wmmmM, mm^nnwm e-mm^mm^m 
^T-^mim&mmmtt-m&m* *%Lwmm 5' zu&mtfaiz pcr 

d3«ififft PCR^PlJSffl^^^^. 6H8 
&1S^«SJIfcfiBSg@ftW& : ? 2 [ft 95 (A-G), *hMT- 5 fifj 371 (A-G), 392 (G-T), 
£hM7~ 6 fitJ 487 (G-A), 493 (A-G), 517 (T-C), 519 (C-G), 592 (G-T), ft 
M'? 8^ 835 (A-T), ft&=? 9 0^ 1024 (C-T), £bM7 11 1311 (C-T), 1360 
(C-T), 12 tf] 1376 (G-T), 1388 (G-A) ^TOOT^-ftj} 

B^nSS^^it^^n^«^^j^iij^#-^«^« (snp) Wiio 

^ 1 ^ DNA :&Jtfet@; 

SI 2 Ji&«iJ 1360 (C-T) 6-$&1M$&Jjfc^fcft£^S#ft$&gi3l 


3 1360 (C-T) «£fft 6-^M^MfiSI^^0#^^^ 


^Bj^itw dna mmmmmm^Mmmim dna &n-t 

^^-T^*^M(ic^;t, MftT-ttn, m); m%mmmft&& dna 

6-$fM«j&fig«g]^bM7 2 ftj 95 (A-G), ftM^ 5 |ft 371 (A-G), 
392 (G-T) , ft M>^ 6 #J 487 (G-A) , 493 (A-G) , 517 (T-C) , 519 (C-G) , 592 (C-T) , 
ft&T 8 #J 835 (A-T), ft&T 9 #J 1024 (C-T), £bM7 11 tfj 1311 (C-T), 
1360 (C-T), fn^Mf 12 1376 (G-T), 1388 (G-A) ^if ffi^ff U'^M 
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# 


GAT ACA CAC ATA TTC 
GAT ACA CGC ATA TTC 
AAC AGC CAC ATG GAT 
AAC AGC CGC ATG GAT 
CAC CTG GGG TCA CAG 
CAC CTG GTG TCA CAG 
CAG CAG AGG CTG GAA 
CAG CAG AAG CTG GAA 
AGG CTG GAA CCG CAT 
AGG CTG GGA CCG CAT 
GAA GCC CTT CGG GAG 
GAA GCC CCT CGG GAG 
GAA GCC CTT GGG GAG 
GAT CTA CCG CAT CGA 
GAT CTA CTG CAT CGA 
CGC CTC CAC CAA CTC 
CGC CTC CTC CAA CTC 
CGT CGT CCT CTA TGT 
CGT CGT CTT CTA TGT 
ACG CCT ACG AGC GCC 
ACG CCT ATG AGC GCC 
GTT CGT GCG CAG GTG 
CTT CGT GTG CAG GTG 
GAG CTC CGT GAG GC 
GAG CTC CTT GAG GC 
GCC TGG CGT ATT TTC 
GCC TGG CAT ATT TTC 


95(1) 
95(2) 
371(1) 
371(2) 
392(1) 
392(2) 
487(1) 
487 (2) 
493(1) 
493(2) 
517(1) 
517(2) 
519(2) 
592(1) 
592(2) 
; 835(1) 
835(2) 
1024(1) 
1024 (2) 
1311(1) 
1311(2) 
1360(1) 
1360 (2) 
1376(1) 
1376(2) 
1388(1) 
1388(2) 
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^IWrtMWMiHW^^ 2 ' 5, 6, 8, 9, 11 


F.xon 2 

Fi'-t.gr.cttgttaacgagccttt 3' 

F ITC-5 ' -cag gcac 1 1 c c tgg^tttta^3^ 

_ u^r^TR , -accccaRaggagaagctca-3' 

F ITC-5' -cgtgaat^ttc^tgg^gacg^ 

Exon 6 

5'-tctgaatgatgcagctgtga -3' 

FITC-5 ' -acct cagcaccatgaggttc^^ 

Exon 8 

5^-actKcagatgctgtgtctgjrj^ 


Exon 9 

5'-ccaactcaacacccaaggag-3' 

FTTC-S'-cgaaggcatca^^a^cajtc^S^ 

Exon 
11, 12 

S'-cagtggcatcagcaagacac-S' 

1 FITC-5'-aatataggggatgggcttgg-3' 


r 50,1, 0. 5 ,g »Hffl DNA, 200 pM W dNTPs 0. 5 j* tt 

«j vg-nWi: PCR j**. »A 1/10 3 H PH5. 2 *PA 2. 5 

fl!i*« tt -20 -C^KW 10WZ.S. -20 "C»S30 4H*. 13000 rp m 

5 ,1 »3Ettt*(5 X SSC, 0.2% SDS)««±M, 95 »C JHfe 5 * t*. 

»*.££», w dna mmm, wa±««*. 42 °c *x 4 s *w. ffl 

m±h^*^)taf«!a^^fiffi'Rte«( dna attfcsda^. 

B 1 * DNA K^«3CBB. l: «** : 2: 6-«K*«»K««*H 14 Si 
SfclStt****- (H probes x 5)1**1. ^S>J**»]W 95CM) 
37UA-G), 392<G-T). 487(G~A), 493(A-G). 517 (T-C), 519 (CHS) , 5 2<C-T) . 
835 (A-T) , 1024 (C-T), 131KC-T), 1360CO-T). 1376 (G-T). 1388 (G-A)** 

t 
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3-. h m&$L&&iJEftm$\- (u probes x 

Jk&mftfrfflft&T 95(A-G), 371 (A-G), 392 (G-T), 487 (G-A), 493 (A-G) , 
517 (T-C), 519 (C-G), 592 (C-T), 835 (A-T), 1024 (C-T) , 1311 (C-T), 1360 (C-T), 
1376 (G-T), 1388 (G-A) ®j£„ 

m 2 &m 1360 (c-t) «w Q-mmwmmmmm^m^mmx^^ 

1: 3&Jt; 4: 1360 (C-T) ^im^; 5: 1360 IE ^£L«5^h 

m 3 136O(C-T)^^6-^M^MaBS^^0^W^^m o 

*JJB#£Ett;$>tft«!l 1360(C-T)3S£ftj 6-^M^MMSI^^^ 

#c mmmitm 1 ^jffi^mwsia^ dna 
&ii/z.a?^i£;fr$*ji&#$i#A«@ia DNAo fflviit^TN^i pcr cm^mm^ 

6-g|M^MMSIS@^^M^ 2, 5, 6, 8, 9, 11 m 
12 M^W± PCR j^m, JOA 1/10 #IRW 3M pH5. 2 B£g?^M, ^PA 

2. 5 fg£MlRtfj-20 °C z^lft 100%ZJ1, ^^3/5, -20 °C J&g 30 ^H'l'o 13000 rpm 
^frlO^Ht, ffi 70%£f|frWKv;E, fio 5nl&£^#$(5XSSC, 0.2%SDS) 
$#j&?±i£ DNA, 95 °C » 5 $Ht, J^i-HM^M, DNA #M 

±#&)t. 42 °C 4^8 /jNfft. /B^ft£ffi&&«S DNA ^it^ff ^, 

$PS3o 
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i# m =B 


^m®ji-w^mummmmmmmm^m dna 
%:£.&&mmfetfyi&ffi, JAmmmBK* m^^^h^.. ^mmmi^m, 

&k&fo&feffiftgmmi&feffi. AA1t#?OTi#, §r^JL+Md> 2%W$Mfi<J5fc^ 

mitt&mn^o ix^-mmmwmtm- 4000 m\\ 'm&wma 100 
m-m^{>^ 100 ft. ^jaafra^-w^^^ 100 ^m^-mmm^ 


m<^mtf]73-& 0 imm^mxA 5000 ?j, ^ffi^ms^ii^^iyta^ & 
^nmmmmmm. mmn, cpan> 


^^s^J 1/10000, &$tm& I/I6OOO0 

n& s -10 *ffi&#&%%jj$LWTE j %. tt&mimmf* m 

fefeitkM, mm Psmmmmm&frtn ° 

imtifi^±m^R^mm^f*mm, vxnmm 1/16000 it, ajfc 

^UmfZitM (PAN) gSft^F 12 ^-Jfefett-fcff , §P 12q 22 - 12q 241 , 
£t<;^90kb, &&13W&=?, fzWmttB&E 57-892 bp ^|h], ^2.3 
kb, &f*]MI^3j 1353 bp, 05 451 tSSi^^ttto 

^Ill^lS^^WIiiilWd) PCR-RFLP (restriction fragment 
length polymorphism), i£2f?£5fOT PBftJte ft tOBSXd "SEr itj^iifrSS 
t7J, ^I^^J-SSi^^J^^^^lKj^^^fflif (Mercier, B. et al. , Eur. J. 
Immunogenetics, 21, 105, 1994) . i^^SKt&fiffif ^^^TS - II 

AIRSCattif icial introduction of restriction sites) ( Cotton, R. G. H. Mut. 
Res., 285, 125, 1993) „ (2) PCR-SSO (sequence specific oligonucleotide) 
PCR-ASO (allele specific oligonucleotide) ( Cotton, R. G. H. Mut. Res., 
285, 125, 1993; Saiki, R. K. et al. , Nature, 324, 163, 1986), 

s^pcRritis, $r%m i5-20b P mztfimtkmm&mf&5£<> 

$ 31 # #T <» (3) PCR-SSP (sequence specific primers)^ ASPCR(allele 
specific PCR), ^JiSJim$gB^^^^WM^^I^4 , ^it--^Sl^' 

i£Zi%mrm^m.mj£M$:m° ^'^Mk^n^io (w u , d. y., etai., 

Proc. Natl. Acad. Sci. USA, 86, 2757, 1989; Rust, S. , et al. , Nucleic 
Acids Research, 21, 3623, 1993; Newton, R. et al. , Nucleic Acids Research, 
17, 2503, 1989) 0 (4) PCR-SSCP (single-stranded conformation 
polymorphism) , SSCP MH^-fe DNA PAGE 4« %V7l<r» WjfiWJ#-& 

^mttfu mkmftftmm^-MttmTjte, orita m^mmm^^ 

^nAS@£l^^t±fiJT2£(0rita, M. , et al. , Proc. Natl. Acad. Sci. USA, 86, 

2766, 1989), ^tmmmmmm^m^, m^&mfe$z&&}M®.ftft&> 

2 
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(5) mkmj¥&&MLMmmmffrt&. te&*n.&iftfo%&,*f&tt%iftMJj&. 
mmwm^, min^RX^M^nft^mnmo m% pku m 

^mmmtrnw., ^mimmmi vmim^m. mww pku mmim$m 
rflp MmMmnum^itmmmm^, &T%m%Mf&fom 

nf^-ffl dna „ 

^ummtmrnm^im^^ dna s>i 
mi±M^mm^W\mmmmm^mm dna m%\, dna & 

Gly46Ser wild AATGCACCAACTTC 

Mut AATGCACTAACTTC 
Leu48Ser wild TTTGGCCAATGCACC 

Mut TTTGGCCGATGCACC 
Glu56Asp wild TATTTGAGGTCAGTA 

Mut TATTTGATGTCAGTA 
Leu98Ser wild ATGCCTCAAGATCTT 

Mut ATGCCTCGAGATCTT 
Argil ITerm wild TTATCTCGTGAAAGC 

Mut TTATCTCATGAAAGC 
Argl58Gln wild CTGCTTCCGTCTTGC 

Mut CTGCTTCTGTCTTGC 
Argl58Trp wild TGCTTCCGTCTTGCA 

Mut TGCTTCCATCTTGCA 
Phel61Ser wild AAGCAGTTTGCTGAC 

Mut AAGCAGTCTGCTGAC 
Tyr204Term wild TGTACTCATAGCAAG 

Mut TGTACTCCTAGCAAG 
Arg241His wild GGTTTCCGCCTCCGA 

3 
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Mut GGTTTCCACCTCCGA 
Arg243Gln wild CACAGGTGCGAGGCG 

Mut CACAGGTTGGAGGCG 
Pro244Leu wild AGCCACAGGTCGGAG 

Mut AGCCACAAGTCGGAG 
Gly247Val wild GTGGCTGGCCTGCTT 

Mut GTGGCTGTCCTGCTT 
Leu249His wild GGCCTGCTTTCCTCT 

Mut GGCCTGCATTCCTCT 
Arg252Gln wild GAAATCCCGAGAGGA 

Mut GAAATCCTGAGAGGA 
Phe254Ile wild TCGGGATTTCTTGGG 

Mut TCGGGATATCTTGGG 
Leu255Val wild GGATTTCTTGGGTGG 

Mut GGATTTCGTGGGTGG 
Gly257Val wild TTGGGTGGCCTGGCC 

Mut TTGGGTGTCCTGGCC 
Ala259Val wild TCGGAAGGCCAGGCC 

Mut TCGGAAGACCAGGCC 
Arg261Gln wild GAAGACTCGGAAGGC 

Mut GAAGACTTGGAAGGC 
Arg261Pro mut GAAGACTGGGAAGGC 
Ser273Phe wild GGGCTTGGATCCATG 

Mut GGGCTTGAATCCATG 
Tyr277Asp wild GGGGTATACATGGGC 

Mut GGGGTATCCATGGGC 
Gly280Lys wild TCAGGTTCGGGGGTA 

Mut TCAGGTTTGGGGGTA 
Phe299Cys wild CTGGGCAAAGCTGCG 

Mut CTGGGCACAGCTGCG 
Leu311Pro wild TGCACCCAGAGAGGC 

Mut TGCACCCGGAGAGGC 
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Trp326Term 

Ala345Thr 

Ser349Leu 

Ser349Pro 

Tyr356Term 

Ser359Term 

Val388Met 

Val388Leu 
Pro407Ser 

Arg408Gln 

Arg413Ser 

Thr418Pro 

IVs4nt-l 

IVs7nt+2 

DNA fMf, 
Leu48Ser 
P hel 61 S er, 


wild AGTAAACCAGTAAAT 

Mut AGTAAACTAGTAAAT 
wild ATATGGTGCTGGGCT 

Mut ATATGGTACTGGGCT 
wild AAAGGATGACAGGAG 

Mut AAAGGATAACAGGAG 
wild AAGGATGACAGGAGC 

Mut AAGGATGGCAGGAGC 
wild ATAAGCAGTACTGTA 

Mut ATAAGCATTACTGTA 

Mut ATAAGCACTACTGTA 
wild CTTCTCTGATAAGCA 

Mut CTTCTCTCATAAGCA 
wild TCTGCCACGTAATAC 

Mut TCTGCCATGTAATAC 
Mut TCTGCCAGGTAATAC 
wild GGCCGAGGTATTGTG 

Mut GGCCGAGATATTGTG 
wild GAAGGGCCGAGGTAT 

Mut GAAGGGCTGAGGTAT 
wild TCGTAGCGAAGTGAG 

Mut TCGTAGCTAACTGAG 
wild CCCATACACCCAAAG 

Mut CCCATACCCCCAAAG 
wild TCTCCTAGGGTTTTA 

Mut TCTCCTAAGGTTTTA 
wild CG A ACCGTG AGT ACT 

Mut CGAACCGAGAGTACT 

m&^miWMm^^mnfaMffi^mm^&& Gi y 46s e r, 

Glu56Asp , Leu98Sei^ ArglllTerm ^ Argl58Gln > Argl58Trp . 
Tyr204TeriiK Arg241Hi s-. Arg243GIn> Pro244Leu> Gly247Va1 . 

5 
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# 


Leu249His > Arg252Gln > Phe254Ile , L£u25$Val . GJy2 37Va l > Ala259Val . 
Arg261Gln> Arg261Pro. Ser273Phe > Tyr277Asp . Gly280Lys . Phe299Cys . 
Leu311PrcK Trp326Terms Ser349Leiu Ser349Pro> Tyr356Termx Ser359TerrrK 
Val388MeU Ala345Thr , Val388Leu . Pro407Ser , Arg408Gln , Arg413Ser . 
Thr418 Pro. IVs4nt-l (G-A). IVs-7nt2 (T-A)o ^W¥^#T^m##T#£o 

'Wfemmm&i^^Ktt±m&^n^mm!km&5£° ^r-^of 20 jt« 

m 2 ^£$ij Arg243Gln 
HI 3 **&»J Arg243Gln 

m^mnmm^mmmmm^itmmmm^mn-^ dm »t , 

( > 2000/microscope slide) #J DNA mn^}° i^ic#^MW#^tt DNA » 

#^^SA^K^«W^M«^ISSS^^^W 40 # 

£|J^ Gly46Ser. Leu48Ser> Glu56Asp > Leu98Ser, ArglllTernK Argl58Gliu 
Argl58Trp^ Phel61Se r, Tyr204TemK Arg241His , Arg243Gln^ Pro244Leu. 
Gly247Val , Leu249His , Arg252Gln> Phe254Ile , Leu255Val > Gly257Val , 
Ala259Val , Arg261Gln . Arg261Pros Ser273Phe x Tyr277Asp > Gly280Lys\ 
Phe299Cys. Leu311Pro. Trp326TernK Ala345Thr > Ser349Leu> Ser349Pro , 
Tyr356Term. Ser359Ternu Val388Met, Val388Leiu Pro407Ser, Arg408Gln, 
Arg413Ser> Thr418Pro , IYs4nt-l (G-A)> IVs-7nt2 (T-AX 
DNA^fi^it: ^^PKUffi^W40^$|^«^@|SS^^ ) 

Gly46Ser wild AATGCACCAACTTC 


Mut AATGCACTAACTTC 


Leu48Ser 


wild TTTGGCCAATGCACC 


Glu56Asp 


Mut TTTGGCCGATGCACC 
wild TATTTGAGGTCAGTA 
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# 


Leu98Ser 

Argil ITerm 

Argl58Gln 

Argl58Trp 

Phel61Ser 

Tyr204Term 

Arg241His 

Arg243Gln 

Pro244Leu 

Gly247Val 

Leu249His 

Arg252Gln 

Phe254Ile 

Leu255Val 

Gly257Val 

Ala259Val 


Mut TATTTGATGTCAGTA 
wild ATGCCTCAAGATCTT 

Mut ATGCCTCGAGATCTT 
wild TTATCTCGTGAAAGC 

Mut TTATCTCATGAAAGC 
wild CTGCTTCCGTCTTGC 

Mut CTGCTTCTGTCTTGC 
wild TGCTTCCGTCTTGCA 

Mut TGCTTCCATCTTGCA 
wild AAGCAGTTTGCTGAC 

Mut AAGCAGTCTGCTGAC 
wild TGTACTCATAGCAAG 

Mut TGTACTCCTAGCAAG 
wild GGTTTCCGCCTCCGA 

Mut GGTTTCCACCTCCGA 
wild CACAGGTGCGAGGCG 
Mut CACAGGTTGGAGGCG 
wild AGCCACAGGTCGGAG 

Mut AGCCACAAGTCGGAG 
wild GTGGCTGGCCTGCTT 

Mut GTGGCTGTCCTGCTT 
wild GGCCTGCTTTCCTCT 

Mut GGCCTGCATTCCTCT 
wild GAAATCCCGAGAGGA 

Mut GAAATCCTGAGAGGA 
wild TCGGGATTTCTTGGG 

Mut TCGGGATATCTTGGG 
wild GGATTTCTTGGGTGG 

Mut GGATTTCGTGGGTGG 
wild TTGGGTGGCCTGGCC 
Mut TTGGGTGTCCTGGCC 
wild TCGGAAGGCCAGGCC 

7 


Chinese Application No. 001221604 


• 


Arg26lGln 

Arg261Pro 
Ser273Phe 

Tyr277Asp 

Gly280Lys 

; Phe299Cys 

] Leu311Pro 

Trp326Term 

I Ala345Thr 

Ser349Leu 

Ser349Pro 

Tyr356Term 

Ser359Term 

Val388Met 

Val388Leu 
Pro407Ser 


Mut TCGGAAGACCAGGCC 
wild GAAGACTCGGAAGGC 
Mut GAAGACTTGGAAGGC 
mut GAAGACTGGGAAGGC 
wild GGGCTTGGATCCATG 

Mut GGGCTTGAATCCATG 
wild GGGGTATACATGGGC 

Mut GGGGTATCCATGGGC 
wild TCAGGTTCGGGGGTA 

Mut TCAGGTTTGGGGGTA 
wild CTGGGCAAAGCTGCG 

Mut CTGGGCACAGCTGCG 
wild TGCACCCAGAGAGGC 

Mut TGCACCCGGAGAGGC 
wild AGTAAACCAGTAAAT 

Mut AGTAAACTAGTAAAT 
wild ATATGGTGCTGGGCT 

Mut ATATGGTACTGGGCT 
wild AAAGGATGACAGGAG 

Mut . AAAGGATAACAGGAG 
wild AAGGATGACAGGAGC 

Mut AAGGATGGCAGGAGC 
wild ATAAGCAGTACTGTA 
Mut ATAAGCATTACTGTA 
Mut ATAAGCACTACTGTA 
wild CTTCTCTGATAAGCA 

Mut CTTCTCTCATAAGCA 
wild TCTGCCACGTAATAC 
Mut TCTGCCATGTAATAC 
Mut TCTGCCAGGTAATAC 
wild GGCCGAGGTATTGTG 
Mut GGCCGAGATATTGT 
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Arg408Gln 

Arg413Ser 

Thr418Pro 

IVs4nt-l 

IVs7nt+2 


wild GAAGGGCCGAGGTAT 

Mut GAAGGGCTGAGGTAT 
wild TCGTAGCGAAGTGAG 

Mut TCGTAGCTAACTGAG 
wild CCCATACACCCAAAG 

Mut CCCATACCCCCAAAG 
wild TCTCCTAGGGTTTTA 

Mut TCTCCTAAGGTTTTA 
wild CGAACCGTGAGTACT 
Mut CGAACCGAGAGTACT 


LU_h 79 jp+ DNA »t, 5' ^ffiM^^ 


pku ®Vgi-&Kfom 

^£jUB*mffl PCR 5' PCR rWJnA^7t»d[ft dNTPo 

DNA ;E**Wi&£fctS: W PCR r W*#T^ PKU i#®r 

EJtMiiW DNA ffli^W?5t^WE^SM^W^ 

^Jf^iJ^Bt, /A^Hi'J^^ Gly46Ser, Leu48Ser , Glu56Asp , Leu98Ser , 
Argil lTernu Argl58Glru Argl58Trp. Phel61Ser, Tyr204Temu Arg241His, 
Arg243Gln. Pro244Leu > Gly247Val . Leu249His . Arg252Gln, Phe254Ile , 
Leu255VaK Gly257VaK Ala259VaK Arg261Gln ; 3: 20 x 4 ^ 2 ffi^j^W 
JE^mm^f; 4: 20 x 4 ^ff^ijmt. Arg261Pro, Ser273Phe, 

Tyr277Asp. Gly280Lys> Phe299Cys , Leu311Pro. Trp326TemK Ala345Thrs 
Ser349Leu. Ser349Pro, Tyr356Term> Ser359Ternu Val388Met> Val388Leu. 
Pro407Ser. Arg408GlrK Arg413Ser. Thr418Pro. IVs4nt~l (G-A), IVs-7nt2 
(T-A); 5: 20 x 4 *3 4#Xtm.tojEl£ftnUtti 

m 2 Arg243Gln ^£ft^ffl&J^&#M£i5M^;® • 6: 

Arg243Gln ^^fiL&in^o 
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m 3 Arg243Gln ^ffi^mWlfiLfe!&%&)&3:i£%iffl o 7 *B 8: 

jES/WHi-f; 9: Arg243Gln^»^ff-^o 

^Jffl^WW^^Sa Arg243Gln &&tfy%iRmWtBLfcB% . WPJ^lfil 

$ i $iflm«fcftM@& dna ^m^ij^«^^»$i/z,si« 

^M&^ttBlgSfiWS^, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 Wifff 
if„ ri$tfjft*R3j50 n 1, PCR^ty], JnAl/10^M3M pH5. 2 

*SM, inA2.5^-#ia^j_20 o C^icW 100%£S|, -20°C&S30# 
$K 13000 rpm$<fr lO^Bt, ffl 70% ^'Jio 
DNA ^jm®^£&fS: 

5 nl &3fc^#$&(5 X SSC, 0.2% SDS)^JW±i£ DNA, 95 °C 5 #1$, 

mv^u, »t- dna mmm, ^i£±MJt, 42 °c ^a^qa^o 
mimimitmmm^mmmm dna ;sjt&£<i-*§-. ^h£q® 3 0 

m&&$Hfc3ji&&ffi. m^^^mmmtm, ^wmM^m^m^ 
&%3mmm, mstw&j&mtfi&n . m% pku mm^mmi&nmm^ 
mimfio my* pku tfr^mim^nnm* &m, %±mm%.&mm, 
mmwij pku imfm* wfifo pku ss^ffiifc^s^jji rflp 

rplp jjmm&tf* ^nmttrAtfj dna pku mmm&o 


K 
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WSUFFi&pHI HCV 5'3NWlxSl*l#M±^;Ktt 

j^Iff^It HCV 9, 600 W RNA 'Nfifii 3011 

S^lSlKl ORF jfP 5'#^^E(5'-Non-coding region) , 3'3NSfi^|x „ 

HCV^^JM^JIW+^MCHCV typel, 2, 3, 4, 5, 6, 7, 8, 9, 10); 
— A^S>XWi*F£*M (subtypes) , £n HCV la, HCV2b ^ &I^±^NW 

M-tilfW] HCV m&tofofa®%\%.1n% : ft a ~ IFN HCV 

#n HCV la, lb, 2a, 3a tftffifT LTR(long-term response) ^£ij^7 20%, 7%, 17% 
W 16%. RIBAVIRIN ^^ftftt HCV M a -IFN |W|ftt{£JB , *S 
^ffi^M HCV lb, 2a, 3a ift LTR ^ V »J^ 20%, 40%^n 75% 0 HCV lb ftl 

4 tb HCV la, 2a, 3a S^^M^tt^. M'l^tliJPlflW^^ cirrhosis RftM-, 
ffij HCV lb m Vk^lt^- $j ^-^f^M.^] tf t£ FF & , cirrhosis %\) 
HCC (hepatocellular carcinoma) M$Lo 

%L~MM 80 PCR (polymerase chain reaction) ^A$I^5 , ^E@E^ 

—n PCR, ^rT^^^n DNA ffii±£#^*¥±*t$&#i&a!: 

mm&^m&m, mmmnr±^z^- aiochip) s^Mtum. R&mmifr 

W&. HCV Wfi^i-^I^/T 5'«fi3iE(5'NCR), ^^(core)E^!l 
frl NS5B Jf^J* #JJBfiti;fr&£5W(l) PCR-RFLP (restriction fragment length 
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polymorphism), i^^^Jffi Pg#J£ f*J VJMttmmit i^M^fT ^ 
I^WSS^iJ^^I^I&tl^Sif (Davidson Fetal, J Gen Virol 1995, 76, 
1197-1204; Murphy D et al, J Infect Dis, 1994, 169, 473-475; Mellor J 
et al, J Gen Virol, 1995, 76, 2493-2507), \£J]&Rffe'MR T ^^^^^ 
J'J£ -tUVmtMo (2) ^f^^^(Stuyver Jet al, Virus Res, 1995, 38, 
137-157; Tisminetzky SG et al, Int Hepatol Commun, 1994, 2, 105-142), 

fiwmm&pcRirmm, Am*? i5-20b P mm^fm^^o iiam-iM 

fci&ftffi* (3)#^tt PCR ^IMrit77fe(0kamoto H et al, J Gen Virol, 1992, 
73, 673-679; Okamoto H et al, J Gen Virol, 1993, 74, 2385-2390), % 

mmj^mmm* &mm%'\k^m&° n-&Rtimm^mm&m° (4) dna 

iSl^^^f/rTj (DNA enzyme immunoassay) (Viazov S et al, J Virol Methods, 
1994, 48, 81-91). (5) DNA $PW$£, Jt^MJ^&o U^M. 

fclftftrBM, 7f%£ft%}%B1jfeo ELISA^-rrV'iCSimmonds P et al, J Clin 
Microbiol, 1993, 31, 1493-503; Bhattacher jee V et al, J Gen Virol, 1995, 
76, 1737-48; Machida A et al, Hepatology, 1992, 16, 886-91; Tanaka T et 
al, Hepatology, 1994, 19, 1347-53), mmfePs&M HCV ^#6<J3£^^ 
M(type), &JHCV1 HCV2, iS^f^, ^ffifrffi&M (subtype) „ 

m±pm, ^^mmm^mm hcv mmRmmfrmmm&^> # 

HCV SS^i^^M. ^'Jffi DNA ^^WMl HCV -Jj«, #>tf 30 

mft^mi±mfeitmnm^&mmRn 30 dna #Bt, #t&#j^ 

HCVl (127-113) ATG CCT GGA GAT TTG 

HCV1 (168-154) TTG CCA GGA CGA CCG 
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J-IPV1 a (9 AO— 99£h 

PTP. 

TCG 

TGC AGC 

PTP 

noviuvivjo z?^^ 

PPP 

CCG 

CGA GAC 

T/PGP 

UPV1 (1 4R-1 ^1 ^ 
no V it U^lO 101/ 

PTT 

GGA TTA ACC 

CGG 

OVJO 

I4PV1 A(] 44-1 ^0^1 

TTfl 

GAT 

AAC CCC 

GGT 

VJO I 


1 VjVI 

ATC 

TAA CCG 

("TP 

HPV9 n ^Q-l 9^ 

TAA 

ACC 

CAC TCT 

a 1 u 

HPV9 (R'l—RQ) 
no v ^ uyy 

TAP. 

1 Avj 

CGT 

TGG GTT 

PPG 
OOO 

WPV9a (\ 9R-1 1 4*1 

ilO V <£(Cl ^ 1 <lfO lllyJ 

TAT 

GCC 

CGG TCA 

TTT 
ill 

HPV9K (1 fifi-1 R4^ 

TTA 
1 In 

CCG 

GAA AGA 

PTP 

O 1 O 

UPV9r n 9fi— 1 1 9^ 

TCP 

CCG 

GCC ATT 

TGP 

1 VjrVj 

no V £j\X \ 1 u lYO) 

PTA 
Lin 

TGC 

CTG GTC 

ATT 

All 


PPA 

AGA 

CCG CTA 

PPP 
OOO 

ni/V o \i ( u i juy 

A AT 

AA 1 

CGC 

TGG GGT 

PAP 

OAO 

novo vi^c/ 11*17 

PAA 

TAC 

CCA GAA 

ATT T 

All 1 

nuv o \ iuo ozjj 

PPPr 

CGA 

GAT CAC 

TAP 

1 AO 

i 1 0 V <Jcl\J- ±Vj LO£i) 

TPT 

TGG 

AGC AAC 

ppp 


PTT 

GGA ACA AAC 

ppp 

OOO 

upv^f M 4R-1 ^9^ 

PTT 

GGA 

ATC AAC 

PPP 
OOO 

T4PV4 f944-99Q^ 

nOVI V^^i^i tiLTD) 

PAP 

TGT 

TGT ACA 

PPP T 
ooo 1 

nUVi; U |U 1 JU/ 

A AT 
AA 1 

CGC 

CGG GAT 

PAP 

HPVAkrr f 1 97 — 1 1 ^\ 

nuv^iDg uz/ 1107 

ATP 
Al(j 

CCC 

GGC AAT 

TTP 
i lb 

HCV4e (144-129) 

TTG 

GAT 

TAA ACC 

GCT C 

HCV5a (243-229) 

AGT 

GTC 

GAA CAG 

CCT 

HCV6ab (147-136) 

TTC 

CAT 

TGG ATC 

AAA 

HCV6a (242-228) 

GTG 

TCG 

TAC AGC 

CTC 

HCV10a(168-154) 

TCG 

CCG 

GGT TGA 

CCG 


H^ttSio [r]— SJtnJI^W^iP!!) HCVla, HCVlb, HCVlc, HCVld, HCVle, HCVlf, HCV2a, 
HCV2b, HCV2c, HCV2d, HCV2e, HCV3a, HCV3b, HCV3c, HCV3d, HCV3e, HCV3f, HCV4a, 
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HCV4b, HCV4c, HCV4d, HCV4e HCV4f, HCV4g, HCV5a, HCV6a, HCV6b, HCVlOao 
[H3^HCVlb, HCV2aMJ^^^®o 

tfy&im%mtto Mvtttucvmmffi s^m^e (5'ncr)^ pcr 
rm&^mimi^mw&feticvmmi&Mmm ia, ib, ic, id, if, i e> 

2a, 2b, 2c, 2d, 2e, 3a, 3b, 3c, 3d, 3e, 3f, 4a, 4b, 4c, 4d, 4e, 4f, 4g, 
4h, 4k, 5a, 6a, 6b %tt 10a o 
5'#^j^E(5'NCR)^^«^iJ(341 bp) 
5' non-coding region of HCV-1 la genome 
(GenBank ACC No. D31603) 


1 gccagccccc gatcgggggc gacactccac catagatcac tcccctgtga ggaactactg 

61 t |cttcacgca gaaagcgtct a gccatggcg ttagtatgag tgtcgtgcag cctccaggcc 

121 cccccctccc gggagagcca tagtggtctg cggaaccggt gagtacaccg gaattgccag 

181 gacgaccggg tcctttcttg gatctacccg ctcaatgcct ggagatttgg gcgtgccccc 


241 gcgagaccgc tagccgagta gtgttgggtc gcgaaaggcc ttgtggtact gcctgatagg 
301 


gtgcttgcga gtgccccggg aggtctcgta gaccgtgcat c 


5'3MH5fi9lx (5'NCR)fKjPCRifi#3l$f (243 bp).- 

Primers of 5' non-coding region of HCV-1 la genome 


0LIG0 tm gc% seq 

PrimerHCVl 59. 37 50. 00 cttcacgcagaaagcgtcta 

PrimerHCV2 60. 42 55. 00 gcaccctatcaggcagtacc 

mfmf : m^s^m^, im hcv ^M^iMiw mmm^. (5'ncr) 
m 340b P rni^n, mmm&ftmmfrm 30 %wm.m dna $m> «itw 

HCVl (127-113) ATG CCT GGA GAT 
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HCV1 (168-154) 

TTG 

CCA 

GGA 

CGA 

CCG 


HCVla (242-228) 

GTG 

TCG 

TGC 

AGC 

CTC 


HCV lb (106-92) 

CCC 

CCG 

CGA GAC T/CGC 

HCVlc (145-131) 

CTT 

GGA 

TTA 

ACC 

CGC 


HCVld (144-130) 

TTG 

GAT 

AAC 

CCC 

GCT 


HCV If (143-129) 

TGG 

ATC 

TAA 

CCG 

CTC 


HCV2 (139-125) 

TAA 

ACC 

CAC 

TCT 

ATG 


HCV2 (83-69) 

TAG 

CGT 

TGG 

GTT 

GCG 


HCV2a(l28-114) 

TAT 

GCC 

CGG 

TCA 

TTT 


HCV2b (168-154) 

TTA 

CCG 

GAA AGA CTG 


HCV2c (126-112) 

TGC 

CCG 

GCC 

ATT 

TGG 


HCV2d (129-1 15) 

CTA 

TGC 

CTG GTC ATT 


HCV2e (101-87) 

GCA 

AGA 

CCG 

CTA 

GCC 


HCV3 (170-156) 

AAT 

CGC 

TGG 

GGT 

GAC 


HCV3 (129-1 14) 

CAA 

TAC 

CCA GAA 

ATT 

T 

HCV3 (103-89) 

CCG 

CGA 

GAT 

CAC 

TAG 


HCV3a (146-132) 

TCT 

TGG 

AGC AAC 

CCG 


HCV3d (145-132) 

CTT 

GGA 

ACA 

AAC 

CCG 


HCV3f (145-132) 

CTT 

GGA 

ATC 

AAC 

CCG 


HCV4 (244-229) 

GAG 

TGT 

TGT 

ACA 

GCC 

T 

HCV4 (170-156) 

AAT 

CGC 

CGG 

GAT 

GAC 


HCV4bg(127-113) 

ATG 

CCC 

GGC 

AAT 

TTG 


HCV4e (144-129) 

TTG 

GAT 

TAA 

ACC 

GCT 

C 

HCV5a (243-229) 

AGT 

GTC 

GAA 

CAG 

CCT 


HCV6ab (147-136) 

TTC 

CAT 

TGG 

ATC 

AAA 


HCV6a (242-228) 

GTG 

TCG 

TAC 

AGC 

CTC 


HCV10a(168-154) 

TCG 

CCG 

GGT 

TGA 

CCG 


DNAmflftdl^: 








DNA m\ (NH 2 - (CH 2 ) 6 -DNA ol igo) , Vl± 28 f + DNA \&%Wm 

wjtttiM, mmnmmRT-pcR mmm-jn^m^si^ 

5 

Chinese Application No. 001221620 


r^HCV^«5'#«4E(5'NCR), 5mmmm$tfb&ti5o PCR/^JPAl/lO 

wmtfi 3M P H5. 2 mmm.wm, *ua 2. 5 mm?M-zo °c &m&i 100%^, m 

-20 °C #CB 30 #£f„ 13000 rpm 10 JB 70%Z,B?$5fc&$fi$£, 

DNA ftM^M^&fM: 

5 nl £6^M(5 X SSC, 0.2% SDS) MM-h^ DNA, 95 °C »fe 5 $H*, 


HCVla: 

1, 

2, 

3 

HCVlb: 

1, 

2, 

4 

HCVlc: 

1, 

2, 

5, 3 

HCVld: 

1, 

2, 

6 

HCVle: 

1. 

2, 

27 

HCVlf : 

1, 

2, 

7 

HCV2a: 

8, 

9, 

10 

HCV2b: 

8, 

9, 

11 

HCV2c : 

8, 

9, 

12 

HCV2d: 

8, 

9, 

13 

HCV2e : 

8, 

9, 

14 

HCV3a: 

15, 

16, 17, 

HCV3b: 

17, 

3, 

22 

HCV3c: 

15, 

16, 3 

HCV3d: 

15, 

16, 17, 

HCV3e: 

15, 

16, 17, 

HCV3f : 

3, 

20 


HCV4a: 

21 



HCV4b: 

21, 

22, 23 

HCV4c : 

21 

22 

HCV4d: 

21 

, 22 
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HCV4e: 21, 22, 24 
HCV4f: 21, 20 
HCV4g: 19, 23 
HCV4h: 20, 22 
HCV4k: 22 
HCV5a: 25 

HCV6a: 1, 9, 26, 27 
HCV6b: 1, 2, 3, 9, 26 
HCVlOa: 3, 28 

m 1 ^^MfFi^^#(HCV)5'^li^[x (5' non-coding region, NCR)S@ 
frmWjtkWjfofrMjZmo 1: HCV1 (127-1 13), 2: HCV1 (168-154), 3: 
HCVla(242-228), 4: HCVlb (106-29) , 5 : HCVlc (145-131) , 6 : HCVld (144-130) , 
7: HCVlf (143-129), 8: HCV2 (139-125) , 9: HCV2 (83-69) , 10: HCV2a (128-1 14) , 
11: HCV2b (168-154), 12: HCV2c (126-112), 13: HCV2d(129-115) , 14: 
HCV2e (101-87), 15: HCV3 (170-156) , 16: HCV3 (129-114) , 17: HCV3 (103-89) , 
18: HCV3a(146-132), 19: HCV3d (145-132) , 20: HCV3f (145-132) , 21: 
HCV4 (244-229), 22: HCV4 (170-156) , 23: HCV4bg (127-113) , 24: 
HCV4e (144-129), 25: HCV5a (243-229) , 26: HCV6ab (149-135) , 27: 
HCV6a (242-228), 28: HCVlOa (168-154) „ 

m 2 Hcv2a, lb mmm^m^m^. Hcv2a wm^ti^ 8, 9, io ; 

Hcvib min^ti&i, 2, 4c 

S3 HCV2a, HCVlb MJ^^^a 

%nm 1 

mm*&wfft^i&Kfom hcv 2a mm 0 m$m%skwt 1 mft, Fsmt 

ft] PCR (!£-& Si 31^ PrimerHCVl: cttcacgcagaaagcgtcta ffl 
PrimerHCV2: FITC- gcaccctatcaggcagtacc $l|ti4kfl:fft RT-PCR (j^^-lg 
^Bt&^&WJ T&M±Vi% HCV >m% 5'#^PjIx (5'NCR)„ % 243 bp ^g@>t 

W, inA 1/10 mntti 3M P H5. 2 ioA 2. 5 °C ^ 

W 100%Z,^, m$3B, -20 °C#tg 30 ft®. 13000 rpm 10 #|>(>, ffi 70% 
£@t^fc&M£, 5 nl &£^i*H£(5 X SSC, 0.2% SDS)$§$Lti£DNA, 95 

°c »±5^, mvm^u, ffiimTwhmmm. ff^Jt^&jt, 42 °c & 
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^mm 2 

mm^mMj±Vd<&ftwm hcv ib mm. mwm^m 1 mm\ 

it] PCR ( W SI 5^ & & ) 31^ PrimerHCVl: cttcacgcagaaagcgtcta %U 
PriraerHCV2: FITC- gcaccctatcaggcagtacc $1 j#j IM-t #J RT-PCR 

£-a§fet&&) mmrm hcv mm vimmg. (swcio, # 243 b P g^sK- 

Hft, jbnA 1/10 MRift 3M pH5. 2 ffimmWffi., *PA 2. 5 fg#*Rftj-20 °C ft-ffi 
tt] 100%£1?, M^fc, -20 °C^g30 13000 rpm 10 ^Ht, ffi 70% 

£S£$£$?#Li£, "f#o 5 fxl &£igM(5 X SSC, 0. 2% SDS)$#j$±i£DNA, 95 

°c 5^#, mijn-TWAmmm, nm±m$ift, 42 °c & 
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ft m s * * 


95(1) 

GAT 

ACA 

CAC ATA 

TTC 

95(2) 

GAT 

ACA 

CGC 

ATA 

TTC 

371(1) 

AAC 

AGC 

CAC 

ATG 

GAT 

371 (2) 

AAC 

AGC 

CGC 

ATG 

GAT 

392(1) 

CAC 

CTG 

GGG 

TCA 

CAG 

392(2) 

CAC 

CTG 

GTG 

TCA 

CAG 

487(1) 

CAG 

CAG 

AGG 

CTG 

GAA 

487 (2) 

CAG 

CAG 

AAG 

CTG 

GAA 

493(1) 

AGG 

CTG 

GAA 

CCG 

CAT 

493(2) 

AGG 

CTG 

GGA 

CCG 

CAT 

517(1) 

GAA 

GCC 

CTT 

CGG 

GAG 

517(2) 

GAA 

GCC 

CCT 

CGG 

GAG 

519(2) 

GAA 

GCC 

CTT 

GGG 

GAG 

592(1) 

GAT 

CTA 

CCG 

CAT 

CGA 

592 (2) 

GAT 

CTA 

CTG 

CAT 

CGA 

835(1) 

CGC 

CTC 

CAC 

CAA 

CTC 

835(2) 

CGC 

CTC 

CTC 

CAA 

CTC 

1024(1) 

CGT 

CGT 

CCT 

CTA 

TGT 

1024(2) 

CGT 

CGT 

CTT 

CTA 

TGT 

1311 (1) 

ACG 

CCT 

ACG 

AGC 

GCC 

1311(2) 

ACG 

CCT 

ATG 

AGC 

GCC 

1360(1) 

CTT 

CGT 

GCG 

CAG 

GTG 

1360 (2) 

CTT 

CGT 

GTG 

CAG 

GTG 

1376(1) 

GAG 

CTC 

CGT 

GAG 

GC 

1376(2) 

GAG 

CTC 

CTT 

GAG 

GC 

1388(1) 

GCC 

TGG 

CGT 

ATT 

TTC 

1388(2) 

GCC 

TGG 

CAT 

ATT 

TTC 
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HCVl (127-1 13) ATG CCT GGA GAT TTG 

HCV1 (168-154) TTG CCA GGA CGA CCG 

HCVla (242-228) GTG TCG TGC AGC CTC ' 

HCVlb (106-92) CCC CCG CGA GAC T/CGC 

HCVlc (145-131) CTT GGA TTA ACC CGC 

HCV Id (144-130) TTG GAT AAC CCC GCT 

HCVlf (143-129) TGG ATC TAA CCG CTC 

HCV2 (139-125) TAA ACC CAC TCT ATG 

HCV2 (83-69) TAG CGT TGG GTT GCG 

HCV2a (128-1 14) TAT GCC CGG TCA TTT 

HCV2b (168-154) TTA CCG GAA AGA CTG 

HCV2c (126-1 12) TGC CCG GCC ATT TGG 

HCV2d (129-115) CTA TGC CTG GTC ATT 

HCV2e (101-87) GCA AGA CCG CTA GCC 

HCV3 (170-156) AAT CGC TGG GGT GAC 

HCV3 (129-1 14) CAA TAC CCA GAA ATT T 

HCV3 (103-89) CCG CGA GAT CAC TAG 

HCV3a (146-132) TCT TGG AGC AAC CCG 

HCV3d (145-132) CTT GGA ACA AAC CCG 

HCV3f (145-132) CTT GGA ATC AAC CCG 

HCV4 (244-229) GAG TGT TGT ACA GCC T 

HCV4 (170-156) AAT CGC CGG GAT GAC 

HCV4bg (127-1 13) ATG CCC GGC AAT TTG 

HCV4e (144-129) TTG GAT TAA ACC GCT C 

HCV5a (243-229) AGT GTC GAA CAG CCT 

HCV6ab (147-136) TTC CAT TGG ATC AAA 

HCV6a (242-228) GTG TCG TAC AGC CTC 

HCV10a(l68-154) TCG CCG GGT TGA CCG Chinese Application No. 001221620 


